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Cutting Cams in the Lathe. 

(he accompanying sketches illustrate a 
nakeshiit fixture used for cutting a hun 
ired cams, a job that recently came to the 
vriter, 

Fig. 1 represents the developed face of 
the cam and shows the shape of the groove 
in the cam The fixture *was 
n an 18-inch engine lathe which had been 
rigged up for cylindrical grinding with a 
irum overhead. 

The cam castings were first bored to 
gage and the hubs 
-hucking mill, the blank being then turned 
to size on a face-plate arbor. 

Referring to Fig. 2, A is a cast-iron 
block tongued and bolted to the regular 
athe tool head with a dovetailed block B 
Holes drilled 
it C and E carry respectively the stud or 
in F and the roughing tool G held in 
lace by the nut as shown. The pin / 
irries on its outer end a hardened roll 
ind is backed by the helical spring D. 

Having a sample cam furnished, this 
vas mounted on the face-plate arbor near 
the lathe head. Next on 
the cam blank, both being held securely in 


face. used 


faced on a vertical 


gibbed to its upper surface. 


the arbor was 


place by the nut on the end of the arbor 
ind driven by a stud projecting from the 
face-plate between the arms of the master 
It will be evident that with the lathe 
‘arriage locked in position, the roll on the 
end of pin F running in the groove of thx 
sample cam, block B will partake of the 
am motion, and reproduce the groove in 
he cam blank, the tool block being fed 
into its cut by the regular cross feed, and 


am. 


the spring D keeping the pin roll always 
it the bottom of the sample cam groove 
iether the cutting tool is at the bottom 
its cut or withdrawn 
the roughed-out cam 


wl 
rf for the removal! 
rf 

This roughing tool was made slightl, 
inder size to allow for the finishing cut 
which the same fixture 
substituting for the roughing tool a small 
spindle carrying an end mill and driven 
bv a belt from the overhead drum 


was made with 


The slowest lathe speed being much tox 
fast for the feed, a small cut 
to mesh into the large gear on the lathe 
spindle. 
running in hardwood boxes bolted to lathe 
bearing as shown in Figs. 3 and 4. A pul 
board with a V 
croove in its periphery, was mounted on 


worm was 


This was supported cn a shaft 


ey, made of 7-inch 
this shaft and driven by a round belt, also 
the shaft, extended 
through the hanger far enough to carry 
the sleeve H, Fig. 3, which does the driv- 
ing. The 
in Figs. 3 and 4 ic. oS 


from drum which 


whole arrangement is shown 





As we understand the purport of a press 
lespatch before us, a union of coal team- 
sters in Chicago has served notice that it 
vill deliver no coal to business buildings 


inless coal will be used in them at all 


times to the exclusion of fuel gas, which 


it seems thev object to the use of 
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GIVING AND FOLLOWING ORDERS—CATCHING 
THREADS IN SCREW CUTTING. 

If there is one point more than another 
which should be given particular attention 
by a foreman in a jobbing shop it is in 
the matter of giving orders. The machin 
ist’s language is so varied, and there are 
so many dialects in it, that one does not 
always convey the same meaning to dif- 
fe-ent men with the same words. Most 
machinists have a pretty good understand 
ing of these things, and it is the exception 
that sends the “‘cold” chills chasing up 
and down the spinal column and makes 


$i, TS 


} 








apart; or the ene who gave a man some 


shafts turn that were to have some 


wheels shrunk on with an allowance of 
1-100 inch for shrink, and then had then 
turned 1-100 smaller than the holes so a 
to give a chance to shrink them to a nice 


running fit 


Of course kn wwledge of the previous 
experience of these men might have 
headed off these blunders, but unfor 


tunately for his peace of mind, a foreman 
can’t know’ everything, although he may 
often think he needs to and wish he did 
In one case tha red me somewhat | 
could hardly blame it on the lack of plain 
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Fig. 1 Development of the Cam 
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FIG 2 LATHE TOOL ARRANGED FOR CAM 


UTTING 


the hair turn gray, while occasionally the 
case is sO pronounced that one feels the 
entire inadequacy of his supply of lan 
guage to do justice to his feelings in re 
gard to the lack of knowledge of his trade 
language displayed by the other fellow. 
If there is a foreman that has not had 
this experience to some extent, either he 
is a born genius in his use of language 
and powers of gaging the capacity of the 
workman, or else he has never had the 
pleasure of bossing a general jobbing shop 
in busy times when men were coming and 
going frequently. 
ings of the foreman who gave a new man 
a piston ring to cut in two and found that 
he had literally cut it in two, instead of 


I can imagine the feel 

















ler a t] ug! it Wa Cast Ia 
had 


man, 


following them too closely I been 
away for a few days, and a new whi 


trade in a 


hop, had been put on in my ab 


irked and learned his 


had w 
similar 


ence. He was supposed to be a very 


good man, having beer it for years and 


gotten the highest price the shop paid 


Before we got 
that he wa 


, 
T ked 


where he had wi 


through with him we found 
a specialist who knew one thing well, but 


who did not care to risk over-taxing hi 


mind either by studying or seeing what hi 


fellow workman was doing and thinking 
about it 
The first job he was given required 


turning off, drilling a hole through it ( 


2'4-1inch hole, 22 inches long), boring ot 
sharp taper and cutting a: 
work on th 


thread when I put in an appearance. Th 


one end to a 
internal thread He was at 
man in charge hailed my approach witl 
joy and made haste to turn things into my) 
hands, telling me he had been having ar 
Tom and that he guessed 


poiled, or would be before ] 


awful time with 
his job Wa 
could get down to that end of the shop 
Of course I lost no time in getting there 
and found a hole that was everything but 
round and straight, and a thread—well, | 
a good 


describe it I have 


first 


can't seen 


many attempts by cubs, but cannot 






178 





draw out from my memory anything that 
deserves to rank with that. It had a cer- 
tain peculiar distinctiveness that was all 
its own, that took it out of the ranks of 
ordinary bad work and put it in a class by 
itself. 

Tom showed plainly he was stuck as I 
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came up with “Well, Tom, what seems to 
be the matter?” “I don’t know, Mr. Os- 
borne, but I don’t seem to be able to get 
things to work right. You see, I never 
cut a thread before. I can turn more 
crank pins than any man you ever had in 
worked seventeen 


your shop. I have 
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PLAN AND ELEVATION 
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Fig. 4 


OF CAM CUTTING RIG. 


years at the business and I got tired tur: 

ing cranks, and so quit at Blanks. Uj 
there they had machines for cutting 
threads and the boys had to do those they 
cut on the lathe. The crank job was the 
best lathe job and the highest pay in the 
shop, and I never paid any attention t 
the kids.” He spoke with the sweat 
streaming off his face, while I had been 
trying to make out how he had cut such 
a looking thread. His thread tool seemed 
in fairly good shape. (One of the other 
men had ground and set it for him, I 
found out afterward.) 

“That is rather a tough specimen of a 
thread,” I remarked. ‘How did you get 
it looking like that?” | 

“Why, I had it looking pretty good—at 
least a good bit better than that—when 
Joe (who had been in charge) came up 
and told me to run back and scrape it and 
he guessed we could let it go. I didn't 
know they ever had to do that way, but 
of course I did as he told me, and it mad 
it worse. I thought maybe I hadn't 
scraped hard enough, and I tried it again, 
and just then you came up, and here it is.”’ 
And he looked like the personification of 
misery and disgust. 

Further inquiry showed he had run the 
lathe backward (“run back”) and let th 
tool scrape hard as it came out. By care 
ful nursing I brought that thread back t 
something like health, and Tom decided 
that the existence of a job hand was 
little too strenuous for him and quit, d: 
claring that his orders had been to run 
back and scrape that thread, and that, 
while he thought it rather strange, thx 
order should not have been given by on 
in authority unless intended to be obeyed 

And speaking of threads, one foreman 
near by was mystified. He chanced t 
men who had been 
11% to the 


walk by one of his 
given some threads to cut 
inch and found him throwing out and in 
without stopping or reversing. 

Horrors! A lot of taps gone to junk 
To stop the lathe and start reading the 
riot act to the man was the work of a very 
few seconds. The man very innocently 
asked what was eating him to make him 
take a fit like that. 

“Why in the dickens didn’t you cut 
those threads as I told you? They are 
11% to the inch. I told you that plain 
enough, and, besides. you cut a lot befor: 
this,” he retorted, warmly. If you've ever 
been there you know just how he felt 
“I’m cutting these 11%,” replied the man 
“Not much you’re not; that lead screw 
won't throw in for 1114, or any other 
screw I ever saw,” the 
“They all do for me, for any thread I want 
replied the man 


said foreman 
to cut,” 

The foreman 
show his sense of justice before firing th« 
man, and was somewhat surprised to find 
it 1114, and as the thread was sharp and 
clean cut in every way he could find no 
fault and walked away, while the man 
started up and was soon throwing in and 


measured the thread t 
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out without stopping or backing the lathe, 
as though it was impossible to miss. 


Some of the men near by had heard the 


conversation, or altercation, rather, and 
began figuring out how it was done, and 
they finally asked the man, who only 
laughed and said: “You fellows don’t 
know how to gear up your lathes right; 
you better turn to and learn the trade.” 
The result was a lot of figuring on how to 
gear a lathe so as to cut any thread the 
same as those that divided evenly by the 
lead screw. 

The wrinkle is a very simple one, al- 
though one must know where to gear be- 
fore trying it. The place to do the gear- 
ing is in the man, and he must do it him- 
self. 

The trick is done in this way. Of 
course every lathe man knows (nearly 
every one, that is) that he can throw in 
on most threads at each inch, and on 4% 
and 11% (which are the fractional threads 
met with very often in regular work) at 
every two inches. Some lathes have a 
star or pointer to tell when the even inches 
come, but these are not of much benefit 
to the geared man, who will proceed about 
in this way. 
and throw out the nut at the end of the 
thread without stopping the lathe and run 
back the carriage to where you would if 
Close the nut and 
let the tool run up without being set inté 


3egin as in ordinary practice 


you reversed the lathe 


the cut and see if it matches with the cut 
that was taken the first time. If not, stop 
the lathe, open the nut and go back one 
thread of the nut; if that does not match 
go back another one and so on until it 
does, noting how far back you went; then 
start up and run the cut up as before, but 
when running the carriage back to throw 
in go as much farther before throwing in 
as you had to open up and go back on the 
lead screw. A few trials will convince 
you that it is very easy to gage your move 
ments so you hit right every time \ 
little practice and the trick is learned 

ride a 


not half as hard as learning te 
bicycle, and, like that, the only way to 
learn it is to take hold and do it. 

A lathe with a coarse lead screw is 
easiest to learn on, but it is just as easy 
by this way to cut a fine thread as a coars« 
thread, and a slow speed of the lathe i 
easier than a rapid one. Some men use 
the footstock as a gage to run the carriag« 
back against, setting it after they find how 
far from the end of the piece they need t 
go to come right, but this is generally 
looked on as unnecessary by the veterans 
in our shop. 

We find that this practice makes a dif 
ference of about 50 per cent. in cutting 
ordinary threads, say up to 3 or 4 inches 


long, as most of ours are: and if a new: 


man has been in the habit of using calipers 
with sharp points for measuring his fin 
ished sizes we persuade him to leave them 
in his tool box and use a pair with blunt 
or rounded points that will go only partly 
down, and surprise him a little and save 
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a few more per cent., besides getting much 
better work. 

The lathes we use most in this work 
have lead screws with 14 inch pitch, which 
give quite a range, although one lathe is 
¥ inch pitch and is used in the same way. 
I have never tried this trick on brass or 
very small work that ran rapidly, as the 
range one has is a little less than one 
half the time to go the pitch of the screw 
being cut. With a square thread lead 
screw I always aim to get back a trifle too 
soon and have the nut shut down enough 
to drop in as soon as the proper place is 
reached. 

For fear my explanation may not be as 
plain as it should be, I will give an illus- 
tration: Supposing I had 1-inch threads, 
21'4 inches long, to cut and the lead screw 
was 4 to the inch. If I threw out, ran 
back and threw in 14 inch from the end 
of the thread (that is running back 2% 
inches) while the lead screw made two 
turns, I would be in the right place, just 
the same as if I had stopped the lathe and 
ran back 3 inches by a scale. If I find I 
get back before the lead screw makes two 
turns I must either move slower or go 
back farther, or, if we are very near to- 
gether, wait for it to get there. If I do 
not get there quick enough and the thread 
being cut will divide by 2, I would go back 
and try to get the next ™% inch. If th 
thread would not divide by 2 I would 
have to take the next inch. With myself, 


[ find the easiest way is to move at my 
regular speed and throw in at the place 
that suits that 

I suppose most lathemen who cut many 
threads use the compound rest set at an 
angle a little less than 30 degrees and set 
their cut with that, using the lower handle 
to withdraw the tool and.return it always 
to the same place. This takes off some of 
the strain of remembering just where the 
handle stood, makes the tool cut all on 
one side, except a light scrape, and, should 
the lead screw nut have any slack, keeps 
it all one way, unless the compound rest 
chances to be turned the wrong way. We 
swing the handle toward the tailstock for 
outside threads W. Osporne. 
New English Types of Gages — Standards for 

Different Kind of Fits. 

Che Newall Engineering Company, of 
30 Featherstone street, London, E. C 
send us particulars of some new types of 
gages which they have developed and a 
table of standard allowances for different 
kinds of fits which is the result of ex 
tended inquiry. This matter of fits is of 
large importance, and we hope their re 
quest for suggestions and criticisms will 
bear fruit. In explaining the need of 
these new gages they say: 

We would like to draw attention to an 
apparent absurdity in the present system 
of gages for shop use. They are generally 
either plugs and rings. or caliper (snap) 
and flat bar gages. When sizing holes and 
the pieces that are to fit in them, the usual 


custom is to make the hole standard within 
a small margin for error and then vary the 
diameter of the piece that goes inside ac 
cording as a press fit, a driving fit or a 
running fit is wanted [To test the cor 
rectness of the hole, the usual plug or bar 
gage is all right, especially if made double 
ended and sized to the difference allowed 
for error. But the ring or caliper gage 
absolutely useless It a force fit i re 
quired, the ring will not pass over the rod 
while if a running fit is required, the ring 
will be so loose that it is no gage at all 
\ complete set of ring gages for all the 
variations required would be costly, espe 
cially when it is remembered that gage 
wear out rather quickly when in general 
shop use for fitting 

It appeared to us that an adjustabl 
caliper gage with t-vyo pairs of measuring 
points which could be adjusted separately 
to cheaply made male difference gages 
would be a convenient solution of the diffi 
culty. Accordingly, we made some for 
use In Our own works, and, having found 
them most convenient, we have engaged 
in their manufacture. To carry out the 
idea, as well as to take advantage of the 
standard allowances for press, driving and 
running fits given below, we have pre 
pared three series of gages: 

Firstly, we have a series of internal 
limit gages of the usual type, shown i1 
Fig. 1, the two ends of which represent 
the maximum and minimum error allowed 
on each size hole 
of hardened 


shown in Fig. 2, whicl 


Secondly, we have a series 


steel bar gages, 


‘sk 


are ground to the maximum and minimun 
diameters allowed for each kind of fit 

Thirdly, we have a series of adjustable 
caliper gages, shown in Fig. 3, each witl 
two pairs of measuring points The 
smaller sizes have a range of 14 inch and 
the larger ones of ™% inch 

The gages shown in Fig. 2 are only in 
tended to be used for setting the caliper 
shown in Fig. 3. The wear on them will 
therefore be practically nil, while, as the 
calipers will be freshly adjusted each tim 
they are used, the equivalent of a new 
caliper, accurately adjusted, will be used 
for each job. Should the points get wort 
unequally they can be reground, or should 
they be permanently damaged they can b« 
renewed in either case at a very small cost 
Thus it will be seen that we offer, at a 
small initial cost what is, for practical 
working purposes, an infinite series of 
solid caliper difference gages, which will 
never wear out of truth 

We use letters 
ous fit 


to distinguish the vari 
and the bar gages are marked i: 
the same way. If those letters are used t 


1 
‘ 


mark the drawings, the workman will 


once know what gage and setting to a 


1 
for 

We have collected the practice of the 
leading English, Continental and Americar 
engineering firms on this point and here 
with present a provisional table which 


the average of all the data received, and 

















Fig. | Limit Gage for Gaging Holes 
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System 


Newall’s 


f Nei 


Standard 
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GAGE FOR SETTING CALIPER GAGE 


SHOWN IN FIG. 3. 


we venture to hope that it may be useful 
to and accepted by the trade as a standard. 
It is, however, offered for criticism, as we 
are anxious to have it perfect. We may 
add that every point in it is covered by the 
practice of some good firm. 





Hardening Rings. 
BY E. R. MARKHAM. 

We had twenty large tool-steel rings to 
harden for an outside party. They were 
16 inches in diameter, 4 inches wide and 
24 inches thick. They had allowed thirty 
thousandths of an inch inside and out for 
grinding. 

It was necessary that they should be 
extremely hard on the inner surface, as 
they would be subjected to the action of 
two swaging hammers striking 3,000 blows 
per minute each. The slightest crack on 
the surface mentioned would have made 
them unfit for use. 

Upon inquiry I found that the rings had 
not been annealed after roughing out; in 
fact, had not been annealed at all since 
forging. The blacksmith had considered 
them hot enough after the finish forging 
to anneal properly. I was somewhat skep- 
tical as to the results, so far as springing 
was concerned, as I am always careful 
to anneal any large or irregular shaped 
piece after roughing somewhere near to 
shape, to remove any tendency to crack 
or spring which might be occasioned by 
strains in the steel caused by the rolling 
or hammering in the steel mill or the forge 
shop. 

I decided to heat the rings in large 
round iron boxes about 18 or 20 inches 
inside diameter and about 10 inches deep. 
We first put in a layer of powdered char- 

‘oal about 2 inches deep, laid the ring 
on this, filled in with a mixture of 4 parts 
powdered charcoal and 1 part charred 
leather, so as to cover the ring to a depth 
of a half an inch; put a loose cover on the 
box and placed it in the oven. 

In about four hours the ring was red 
hot. It was allowed to run about an hour 
at a low heat, to insure its heating uni- 
formly throughout, as an uneven heat, 
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ADJUSTABLE LIMIT CALIPER GAGE 


FIG. 3 


even if not high, is much more dangerous 
than an even heat which is a trifle higher 


than is necessary. At the expiration of 
the time mentioned the heat was gradually 


increased until the piece was a good full 
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moved from the furnace. With two pairs 
of long tongs, two men grappled on to 
the ring on opposite sides, drew it from the 
box and laid on a holder (see sketch) 
which consisted of an iron ring made of 
1 inch square iron bent and welded, having 
three rods which served as handles. Two 
of these, A and B, were fixed securely to 
the ring while the third was detachable. 
so as to be removed when placing the heat 
ed work in position for dipping. The third 
handle was then screwed in place. Three 
men, with their hands and arms well cov 
ered to protect them from the steam which 
would rise when such a mass of heated 
metal was plunged in the water, took the 
fixture and immersed the work in the tank 
while a fourth man threw a pint of fine 
salt in just ahead of it. The tank had 
an inlet pipe at the bottom which was 
opened before immersing the piece. It 
was worked up 2nd down very thoroughly 
until the red had entirely disappeared 
when the inlet valve was nearly closed 
allowing only enough water to enter t 
cool it somewhat slowly. 


: s necessary to heat a large piece , . ; 
red. It is necessary to heat a large piec When it was cool it was taken from 
of steel hotter than you would a small the water and placed over a fire and the 
piece made from the same bar. When the strain removed by heating it until it would 
ring had reached the required heat, and snap when touched with the moistened 
was heated uniformly, the box was re- finger. It was then laid on a board where 
Nominal Diameters 4” ” 2” af 4’ 5” 6” 
(over size 00025 00050 -00075 OOTOO 0OTOO OOTOO -OOT 50 
Under size > ie 00025 .00025 -00025 on O50 Oo 50 WO50 .00O050 
Margin oy his On O05 ) On O75 00100 -OO150 OO150 ool s 002K 
LIMITS IN PLUG GAGES FOR STANDARD HOLES 
Nominal Diameters . 1” “tal  “ a 4” 5” 6 
Mean y -0007 5 -OOT75 .00350 00525 00700 .0O0gOO .OTT0 
High OOTOO .00200 -00400 .006CO0 ,0OS0O ,OTO00O .oO12% 
Low -O0050 .OCOTI5O .00300 .00450 00600 O0OS00 ,OTOOO 
Margin .00050 .00050 .OO100 .OOI50 .00200 00200 .002M« 
ALLOWANCES—OVER STANDARD—FOR FORCE FITS 
Nominal Diameters 1/ a” 2” “ad 1” gi 6” 
Mean eee od E 000375 .000575 .0OI25 .00200 .00250 .00300 .0035¢ 
High .00050 .OOIO0O .OOI50 .00250 .00300 .00350 .00400 
Low 00025 -00075 .OOTOO .OOT50 .00200 .00250 .00 300 
Margin 0025 .00025 -00050 .OOIOO .OOITOO OO100 .OOTOO 
ALLOWANCES—OVER STANDARD—FOR DRIVING FITS 
Nominal Diameters . . 14/7 1” a” at 4” 5/ 6/ 
High .00025 .00050 .OOTOO OOT50 oor s ~00206 ~.00200 
Low : 00075 OOTOoOo OOT50 ~.00200 00250 -00250 .00250 
Margin 006 »50 -O0050 -00050 -00050 Or 050 00050 000 5« 
ALLOWANCES—BELOW STANDARD—FOR PUSH OR KEYING FITS, CLASS P GAGES 
Class of Gage, Diameters, '% = a “ 4’ 5” 6/ 
{ Mean -OOI50 .00200 .00260 .00320 .00380 .00440 .0050 
Xx High OTC -OOT25 -OO175 00200) .OO250 .00300 .0035: 
fou Low ~.00200 .00275 .00350 00425 .00500 .00575 .00650 
Margin OTOO .OO1T50 -OO175 .00225 -00250 00275 .00 300 
Mean -OOTOO .OOT50 .OOIgO .00230 00270 .003f0 .00350 
Y High 00075 .OOTOO .OO125 .OOI50 .002700 .00225 .00250 
Low OOT25 ~00200 .00250 00 300 00350 00400 .0045¢ 
Margin .OOOFO .OOTOO .OOT25 OOT50 OOT50 .OO175 002K 
Mean .000625 OOTOO .0OO1 20 -OOT4O 00160 .OOTSO .00200 
F High .90050 00075 00075 .0OTOO OCTOO .OOT25 00125 
| Low -00075 OOT25 -OOT 50 .0O2CO .00225 00250 .00275 
| Margin 00025 O00 50 +0007 5 ,OOloo OOT25 -OOT25 OT S50 


Class X is suitable for engine and othe: 
Class Y is suitable for high speeds and 


Class Z is suitable for fine tool work 


- work where easy fits are wanted 


good average machine work 


CLEARANCES FOR RUNNING FITS 


LIMITS AND ALLOWANCES IN WORK 


SHOP GAGES FOR DIFFERENT KINDS OF FITS. 
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no current of air could strike it and left 
to cool. 

The twenty rings were hardened without 
Every one stood the test given, 


was with a file 


a crack. 
which 
striking with hammer and prick punch for 
neither filed not 


for hardness, and 


lepth They could be 


Detachable rod 
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HOLDER FOR HARDENING RINGS 


lented. The greatest amount any of them 
sprung was eight thousandths of an inch 

We thought, considering that they were 
made of high-grade tool steel and had not 
been annealed, that the results were very 
gratifying. 





Some Ingenious Inventions. 


BY HOWARD A. COOMBS. 

Everyone who makes an invention does 
30, I take it, in one of the three following 
ways: Either the idea comes to him as a 
sudden inspiration suggested by some sur- 
ounding circumstances, without any effort 
m his part, or he discovers by diligent 
earch the solution to a problem for which 
he had long sought, or he sits down with 
some well-defined plan in mind and d 
signs a machine or apparatus that will ac 
omplish the desired result 

The first way might be called invention 
xy chance and the third way invention by 
lesign, the 
omewhat of the nature of both the others 
Chat is to say, 
ent in the inventor’s mind a goal or result 


while second way partakes 


inasmuch as there is pres 
it which he aims, the second way resem 
les invention by design, and because the 
olution, if found at all, comes to him as a 
lappy thought, or as a sudden insight, it is 
akin to invention by chance. 

It is probably true that inventions of the 

st mentioned class occur but infrequent 


most revoli 


lv. Nevertheless, some of the 
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tionary inventions, or, as they are more 
proper]; lled, discoveries, originated by 

lance. It is said that glass was discovered 
accidentally by some fishermen who cov 


1a fire they had built on the 
beach, and that Goodyear first vulcanized 
rubber by letting fall 


ft rubber covered with powdered sulphur 


on a hot stove a piece 
Some smaller, yet eminently successful in 
ventions have also originated as unsought- 
for bright ideas in the minds of their in 
such as the paper fastener, which 
is said to have occurred to a clerk in the 
Treasury Department at Washington as he 
and the rubber eraser 


ventors, 


rode home in the car, 
on the pencil, both of which are reported 
to have made fortunes for their inventors, 
although the patent for the latter was later 
adjudged to be invalid for lack of inven 
tion. 

Of course the bright idea is not sufficient 
in itself. One must have good common 
sense and business ability in order to make 
a commercial It is like a 
who finds a nugget in a district 
“might is right’ and “possession is 
He must have 
and the 


success of it. 
miner 
where 
nine points of the law.” 
the skill and the watchfulness 
courage to protect himself from those who 

But in 
“strike it 

the 
from 


would rob him of his possession 
both cases the first essential is to 
That 
story of the 
the Klondike with a satisfactory compe- 

When asked if she had had good 
success in mining, she replied that she had 


rich.” phrase reminds me of 


woman who returned 


tency 


tried mining for a while, but that it was 


not until she opened a laundry that she 
struck pay dirt! 

Invention by design is a but 
eminently practical method of making an 
invention. To some people it does not seem 


to be invention at all, for the reason that 


prosaic 


it is accomplished deliberately, in cold 
blood so to speak, and does not carry with 
it the idea of genius and irspiration. It 
has resulted, however, in producing most 
if not all of the automatic machines which 
have done so much to advance the position 
of the United States among manufactur 
ing nations. To design such a machine re 
quires a genius of a very high order, but 
it is rather that sort which is defined as 
‘the capacity for taking infinite pains” than 
that 


tions 


which is subject to sudden inspira 


But it is the second mentioned class of 
invention which involves, to my mind, the 
ideal operation of the inventive faculty 


Here is a man who is confronted with a 
problem which must be solved if he would 
ittain the result at which he aims, and he 
thinks about it and studies it and experi- 
ments, day the solution 


flashes upon him, or he finds that his ex 


until one fine 


periments surely point out the road to suc 


cess. Innumerable inventions are com 
prised in this class, examples of which 
readily suggest themselves—the phono- 
graph and the incandescert lamp, for 
example 

[This class includes also many smaller 


and humbler products of inventive fac 
such as the thre r four example | 
scribed below [These are simple in 
tions, but each is, in my opinion, the re 

of considerable ingenuity in s g 
problem or meeting requirements whi 
when stated, see difficult, if not imy 
sible to satisfy. I will fir ate 
quirements in each case, so than anyone 
who is of an ingenious turn of nd an 
who likes to exercise his inget may 
try whether he can find a solution before 


“looking at the answer,” as we used t 


say at school. I assume, of course, that 


these devices are unknown to many 
readers of the “American Machinist.” 
The first problem is, to so construct a 
wood-screw, without complicating it 
manufacture, that 
an ordinary screwdriver but 
withdrawn by the same means 
The second is, to so support and drive 


an ordinary milling cutter that it 


it can be driven witl 


cannot be 


can cut 
slots in a plate and leave the ends straight 
This necessitates the passing through the 


plate of more than one-half the cutter. The 
word “ordinary” eliminates the use of a1 
end mill 

The requirement f the third problen 
are as follows: To devise a method of 


making washers from a solid bar of 
so that there will be no waste of 

All the metal of the bar is to be 
except perhaps a very sh 


LOCK 
material 


converted 


into washers, 
piece at the end 

The fourth problem is, to so support 
tap in a nut-ti machine that nut 
blanks can be fed to it 
off it in a continuous unbroken 


pping 
threaded and pa 
tream. 

Now if anyone, not previously acquaint 
these inventions, has succeeded 


ed with 
in re-inventing them by his own unaided 
ingenuity, then I would advise him to take 
te inventing as a business, for he surely 
has the inventive bump well developed. 

The following descriptions and sketches 
taken from the specified patents, give the 
solutions. The wood-screw which satisfies 
the requirements stated is shown in Fig. 1 
and is taken from an 1872 patent to F. W 
Brooks, of New York. The invention ha 
therefore been public property for the last 
The 


from the 


eleven years construction will be ol 


sketch A screwdriver 


vious 

when turned to the right takes against the 
abutments in the usual way, but wher 
turned the other way rides up the inclined 
surfaces in exactly the way the teeth of 


one member of a snap-clutch ride up the 
teeth of the other member Thi 


said to be useful in 


kind of 


screw is fastening 


down coffin lids so as guard against the 


depredations of ghouls, but is believed not 


to be guaranteed to keep out worms \ 
packing case held together by such screw 


would be secure against being unlawfully 


opened en route, and would have to be 
broken up on arrival at its destination, or 
if the customs officers desired t ee it 


contents. 
Fig. 2 shows how to mount a rotary cut 
ter so that it can pass through a p! in 
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from the holder, which fit into recesses in this country in 1897 by F. W. Walker, of 
its sides. It is driven by a gear the teeth Leeds, England. First the bar is clamped 
of which intermesh with the cutter teeth, between two dies and upset to fill an annu 
of course contacting therewith only on the lar recess therein. This is done in two 
rear side, the teeth of the cutter being operations as shown, in order that the 
shaped somewhat like the detail sketch. metal may the more certainly fill the re 
American Machinist To hold the cutter firmly a screw may be cess. Then the plunger is brought up and 
A NON-REVERSIBLE SCREW passed through its central aperture and _ forces the bar back, sheating off the flange 
previously formed, which thus becomes a 
washer. The same process can be repeated 
until the bar is too short to be clamped and 
upset, and thus practically the whole bar 
is used up in the washers, without the loss 
of any metal, even in chips 


The fourth problem states a seemingly 





impossible requirement. The nuts are to 
pass over the tap in unbroken continuity ; 
there must be relative rotation between the 
nuts and the tap, and the latter must be 
held against endwise movement. The solu 
tion, shown in Fig. 4, is very simple. The 
unthreaded shank of the tap is curved 
around until its end is at right angles to 
the threaded part. The tap is entirely 
supported by the nuts which pass through 
two guide sleeves conforming in shape to 
the outline of the nuts, the first one of 
which is rotated by gearing, so that the nut 
blanks are threaded and fed along. The 
tap, of course, is prevented from rotating 
with them by its bent shank. 

This very ingenious solution of the dif 
ficulty is due to A. H. Riggs, of Ocean 
Grove, N. J., and was patented by him in 








1900. Other nut-tapping machines neces 





sitate the removal of the nuts by hand 
whenever the shank of the tap gets “full,”’ 
or the use of two pairs of gripping fingers 
or clamps which alternately grasp and re 
FIG. 2. FOR SLOTTING WITH A MILLING CUTTER lease the tap to allow the nuts to pass 
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WASHERS MADE WITHOUT WASTE OF MATERIAI ° A CONTINUOUS-WORKING TAP 
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leave the ends of the slot square and the two projections, as indicated in dotted them, the former kind involving consider 
traight. It was the invention of E. Salo- lines. able loss of time, and the latter requiring 
mon, of Montreal, and the patent on it Now we come to the method of making a rather complicated and awkward 
‘xpired about two years ago. The cutter washers without any waste. Fig. 3 shows mechanism, besides making it impossible 
is not mounted on a shaft at all, but is in four diagrammatic views the steps em- to tap the nuts in uninterrupted succes 


revolubly supported by two projections ployed. This invention was patented in sion 











February 6, 1902. 


A Piercing and Blanking Die, and a Novel Bend- 
ing and Forming Die. 
BY WILLIAM DORAN. 

The piece, Fig. I, is made of 1-16 inch 
hard sheet brass, and is used, after being 
formed and bent to the shape shown in 
Fig. 2, as a buckle clasp for leather straps. 
The blank has two holes CC and a long, 
sguare-ended slot at B. The two holes 
were required to be of different sizes 

different lots of blanks, and for this 
reason the piercing and blanking die for 
producing them was made so as to allow 

The punch and die are shown in Fig. 
The die Q is laid out in the regular 
vay from the templet, and the blanking die 
is worked out at FR to lines, and so that the 
templet will fit at the top, giving it only 


eS 


+t}, 
this. 
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slight clearance to allow of frequent grind- 
ing without changing the shape and size of 
the blanks to extent. The oblong 
piercing die S is finished as shown. The 
round piercing dies were not made in the 
usual They hardened, 
ground and lapped bushing: 7 T 
into counterbored holes in the die. After 
drilling and tapping the for the 
stripper plate screws LL, and letting in 
those for the two-gage plate dowels M M 
and the stop-pin O, the die was hardened 
and tempered in the usual way, drawing it 
to a light straw. 

The construction of the punch is also 
slightly different from the general practice 
The holder E is of cast 
to fit the press plunger and the face fin 


any 


way. were two 


fc rced 


holes 


iron with the stem 
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PIERCING AND BLANKING DIE AND THE WORK. 
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ished square and true with it for the ma 
chine steel pad F, within which the oblong 
piercing punch H and the blanking punch 
G are located. These punches are roughed 
down in the shaper and are sheared into 
the die and finished with a file. They are 
and drawn to a dark-blu 

let into the pad 


c 
he back, as shown 


both hardened 
and up 
The 
piercing punches K are of Stub’s wire of 
to fit the They are 
located within shouldered sleeves 7, whicl 
ated 
heads of 
shouldering down into counterbores 


pad in which the 


temper and aré 


set or riveted at t 


the correct gag dies 


turn loc 


holes, the 


within the pad in 


the 


are in 
sle« ves 
Che 


located is 


reamed 


punches are 


fastened to the holder / by SIX 


screws not shown ‘he constructio1 


of the small and punch 


as shown allows a change, to pierce hol 


of different sizes in the blanks, with 


very little The use of hardened 


and tempered Stub’s wire lengths for the 
piercing punches is satisfactory and eco 


nomical, as when one another can 


snaps 
ready and substituted for the 
The 


of hardened 


be made 


old one in very short orde same 


thing can be said of the use 
lapped and ground bushings for the pierc 
ing dies, as when one becomes chipped or 
sheared another can be subsituted with 
little trouble 

The punch and die for forming the tw 


AA of th 


very 


extensions blank to the circular 


shape shown in Fig. 2 and bending th 
end at CC at right ngles in one opera 
tion are shown in Fig. 4, and, as it show 


a novel and rapid method for accomplish 


ing the results desired, it is worthy of 


attention. It is no simple job to bend and 


a blank to the shape shown in Fig 
but by 


is accomplished 


form 


2 in one operation, means of the 


die shown it wi The prin 
ciple of constructing the parts for forming 


the circular portions of the blank is some 


what similar to that shown in a previou 
article entitled “Dies for a Sheet Met 
Ferrule,” page 1407, Vol. 24, but the ay 
plication of it and the results accomplishe: 


different 


made was the 


are entirely 
Che 
die proper P, Fig. 4 


first part bending 


\ piece Ol anneale: 


tool steel, about 2 inches square, was fir 
planed all over and finished with a dove 
tail at SS and a semi-circular channe 
was milled across the face at P. The di 


was then finished at O for the right-angle 
bending portion and the face was finished 


oblong raised K fo: 


blank, as shown in the plar 


with an portion at 
locating the 
view of the die at M 
faces of the die were then nicely finished 


The working sur 


and polished, after which it was hardened 
and drawn slight] 


< ir 
Bes iy 
7 


The punch / was now got out of a squars 
chunk of annealed tool steel which was first 
squared all over, finished as shown at F 
and a hole drilled and tapped in the exact 
center of this portion for the threaded end 
of the stud Y. The piece was now held 
in the miller vise and the shape required 
ut on the face with the por 


Was worked 

















viv 
and 








Pian and Side View of Bending 


and Forming Punch 
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tion J to a radius one thickness of metal 
smaller than that of the die at P, and at 
L also for the right-angle bending, allow- 
ing space for one thickness of metal. A 
clearance way for the locater on the die 
face was let in at K with a butt mill. A 
stiff supporting wall was left at the back of 
the punch at Y Y, as shown in the plan 
and side views in the upper left-hand 
corner of Fig. 4. This wall was necessary 
because of the odd shape of the portion J 
of the punch. All cuts run out in a fillet 
at the supporting wall, so as to increase 
the strength of the punch as much as pos- 
sible. After finishing all portions to size 
and as smooth as possible, the punch was 
hardened and drawn entirely down at J 
and to a dark blue at L. 

The next portion made was the forming 
slide N. This was planed on top and bot- 
tom to the thickness, the sides were fin- 
ished dovetail and the forming face O 
made a quarter of a circle to the same 





radius as the die P, using in fact the same 
mill to accomplish it. An inclined hole 
was then let through the slide at VV to 
an angle of 35 degrees with the slide face, 
leaving the corners round, and finishing 
the front and back working surfaces as 
smooth as possible. The slide was then 
hardenedallover and drawn to adarkstraw 
temper. The forming face O was lapped 
and the dovetailed sides were ground true 
and at dead right angles with the forming 
face O. 

We were now ready for the bolster. 
This is shown at R. It is of cast iron, 
and after being planed on the back was 
machined at SS for a driving fit for the 
die P, and at one end ‘o admit the forming 
slide and an adjusting gib, as shown in 
the plan. This done, and two headless 
set-screws let in at X X, X X, the die 
proper was complete, and the various por- 
tions were assembled as shown. A clear- 
ance hole wes cast through one end of the 
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bolster at U for clearance for the inclined 
slide stud H, and also for a fastening 
bolt for locating it on the press, the b 
at the opposite end being located at 7. 
The punch and inclined stud holder 
is a mild steel forging. It was first chucked 
and a hole bored through the stem at X fo: 
the punch stud Y. This hole was the: 
counterbored to the diameter shown at Z. 
for the punch spring. In diameter thi 
hole was the same as the width of the 
punch at F. The holder remove! 
from the chuck, an arbor was forced int: 
the hole in the stem, the stem was turned 
to fit the press plunger, the back was 
squared, and the front faced. The holder 
was next set up in the vise of the milling 
machine by holding the stem within V 
blocks, and a square-bottomed channel 
was let in at E E central with the hole Z Z 
and in width a nice fit for the portion F 
of the punch. The distance from the 
center of this channel to the [ 


was 


center of 
where this inclined stud was to locate was 
found, approximately, and the dovetailed 
channel was let in, all at the one setting, 
by means of an angle cutter and the verti- 
cal attachment. 

The inclined stud H is shown in tw 
additional views at the right in Fig. 4. It 
is of tool steel, and was first roughed 
down all over, to somewhere near the 
shape and size required, and then finished 
at G in a shouldered dovetail to drive 
tightly into the dovetailed channel in the 
holder. It was driven into this channel, 
the holder was fastened in the shaper vise, 
the face lined and squared with a surface 
gage, and the inclined stud at H finished 
with the sides at the same angle with the 
face as the hole in the slide plate N. The 
corners of the stud were rounded and the 
sides draw-filed to a smooth finish, after 
which it was hardened and drawn to a 
dark blue for the distance of the working 
portion, and the temper allowed to run 
out for the remainder of its length. After 
the punch stud Y was got out and finished, 
with one end reduced and threaded to 
screw into and shoulder down on the 
punch at F, and the other end threaded 
for the adjusting nuts V and IV, all parts 
were ready and were now assembled as 
shown. 

The manner in which the forming acd 
bending of the blank, Fig. 1, 
plished can be understood from the se: 
tional view of the punch and die in Fig. 4, 
which shows the blank in position at J/ 
on the die P, it being located by the lo 
cater K. The inclined stud is within the 
slide, and as the punch descends the por 
tion J bends the two ends t the 


is accom 


AA of 
blank into the die P, which causes them 
to spring up clear of the forming slide NV 
at O, at the same time the portion L of the 
punch bends the opposite end of the blank 
down over the edge of the die at Q. As 
the punch J bottoms on the die it remains 
stationary while the holder continues to 
descend, and with it the stud, 
which causes the forming slide to move 


inclined 























1GO02 


February 6, 





imward and form the ends 4 4 over the 


unch at J, thereby finishing the ends to 
the shape shown in Fig. 2. As the punch 
es the tension of the spring in the hold 
is sufficient to keep the punch J sta 
nary until the forming slide has been 
ioved back out of its way by the inclined 


tud H 


finished work rises with it, 


The punch then rises and the 
and is slid off 
ym the punch by hand 

[his punch and die can be 


operated very 
ipidly, and when once it has been set, it is 
possible to produce anything but good 
I do not think 
at the results accomplished by this die 
n one operation could be attained by 
ther means in as simple, practical 


rk in exact duplication. 


any 
and 
and 
is such I think the design and method of 
onstruction could be adopted to advantage 


nexpensive as well as rapid manner, 


for the rapid production of a large variety 
f bent and formed of the type 
hown, which it is impossible to produce 
the 


blanks 


n one operation by more common 


types of dies. 





The Military Experimental Work of a Government. 


BY GRAHAME H. POWELL. 


From the number of letters received in 
he executive departments of the govern- 
ment, addressed in every conceivable man 
er, from the one to the President of the 
United States to that for the Secretary of 
he Inventors’ Department, there is ap- 
parent a good deal of popular misconcep- 
tion as to just who conducts the military 
experiments of the government and the 
nethods employed. 

Up to a few years ago, practically all of 
the military experimental work was con 
lucted by the Ordnance Department of 
the Army, one of the technical staff 
bureaus of the War Department. With- 
ut going into the full history of the case, 
it may be said that an impression gained 
ground that fairly 
treated by this branch of the government 
and that the credit and rewards for meri- 
torious military inventions were not al- 
promptly However 
this may have been, the impression was 
redited to the extent that along in 1887 
888 the fight was carried into Congress 
and the cause of the American civilian in 
ventor there championed by the recently 
re-elected Senator from Maryland, Hon 
\rthur Pugh Gorman 

The result of this the 
reation of a body of experts to be called 


inventors were not 


vays forthcoming. 


agitation was 


the Board of Ordnance and Fortification. 
This board was composed of the Com- 
manding General of the army, ex officio 
president of the board; an officer of en 
gineers, an officer of ordnance and an of 
ficer of artillery, thus representing each of 
vhat 
ranches of the 


might be called the technical 


army, with the president 
f the board as the representative of the 
ine of the army. The board was estab 
was tak 


of a 


‘ongress 


a time when ( 
the 


liched t 
isned a 


execution 


ing the first 


step in 
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project that involved an ultimate expen 
diture of more than $1060,000,000, that ot 


the complete rearmament and defense of 


our 10,000 miles of coast line; and to th 
board was left the test of all small 


projectiles, luses, exp! sives 


cartridges, 
torpedoes, armor plates and other imple 
ments and engines of war, with a view t 
the 7 


type of 


determination of the most 
] 


each and their adoption into the 


service. To the late Secretary of 
War, Hon. Daniel S. 


knew that every year it would be asked to 


quote 
Lamont: *‘* 


oneress 


appropriate millions of dollars for th 


purchase or manufacture of war material 


in regard to which all would not 
But it 
gave the money it 
sible guaranty that the articles purchased 
would be the best of their kind. In other 
words, it would not 
give money to buy anything in quantity 
until the best type of that thing had been 
determined by the judgment cf experts 
For that purpose, and for that purpose 
Board of 


men 
that 
should have every pos 


agree. determined when it 


determined that it 


alone, it created the Ordnanes 
and Fortification.” 

In 1891*the board was increased by the 
appointment of a civilian as a member, 
the addition being made in order that the 
civilian interests of the country might be 
more than ever safe-guarded. This mem 
bership remained unchanged in point of 
numbers, though 


frequently changed in 


personnel as the result of retirements 
from active service of the military mem- 
bers, and so on, up to the year 1901, when 
by act of Congress two additional officers 
of artillery were added, making the pres 
The addition of 


two artillery officers was made because of 


ent membership seven. 


the fact that as our coasts gradually be 
came more formidably equipped, the ques 
tion of improvements in the service be 
came more and more questions of artillery 
design and practice. 

As the board is charged by law with the 
test of all “implements and engines of 
war’ with a view to their adoption into 
the military service, all correspondence on 
these subjects should be addressed to the 
Board of Ordnance and Fortification, War 
Department, Washington. 

Congress annually appropriates a 
sufficient to carry on the work incident to 
the test and development of war material, 


sum 


and the board has constantly shown in the 
disbursement of these funds a disposition 
to aid in every way deserving inventors 
suitable 
This 


sometimes 


who present meritorious devices 
for adoption in the military service. 
assistance takes various forms, 
in the way of allotments of funds to carry 
on the developmental processes, and 

others the purchase of promising designs 
Eacl 


does 


is established 
Nor 


inventor 


No hard and set rule 


case is judged on its merits 


the government insist upon the 


assigning all, or any part, of his rights in 


the invention as a preliminary to this as- 
The one essential, ix 


-istance. wever, in- 





isted upor that the party presenting 

device shall su drawings or descr 

tion such as will enable a clear undet 
tanding to be d ot the purposes an 
ibjects of the device as well as the mean 
by which they are to be accomplished 
One of the objects of this procedure 1 
hat time may n wasted in going ove 
ld ground, and, in the case of explosive 
for instance, that the compound presente: 
nay be know e safe to handl Phi 
livulget ( ventor’s ideas 1s, hoy 


ever, protected Dy le assurance 


papers and data submitted will, if desired 
be treated a onfidential, so that the ap 
plication for a patent 1s in no mannet 
terfered with 

Some idea of the extent of the encour 


1 


agement offered may be obtained from the 


fact that in the its exist 


ence the board has expended several mil 


thirteen years of 


lions of dollars in purely experimental 


fields 


the 


1 
and with the object of developing 


inventive genius of the American 


people 


It must not be supposed from the fore 


going that aid is freely given to everyone 


who applies for it, for such is not the case; 


in fact, by far the greater number of 
devices and “inventions” that, no matter 
how addressed, ultimately find their way 


to the office of the board, are of the most 


} 


absurd cnaractel ] 


utterly lacking in 


novelty or usefulnes But such device 


be their character ever so apparent, are 


not pigeon-holed without an examination 
by the full board in regular session, and 


the one who presents the device officially 


informed of the action taken by the board 


As may be imagined, however, the board 


cannot, nor does it attempt to, point out 


to each of such inventors the particular 


fault of his device To do so would lead 
to unlimited correspondence with no use 
ful result, for with the man who claims 
to be able to lift himself from the ground 
that the 


forces of action and reaction are not equal, 


by means of his boot straps, or 


argument is useless, and this is the type 
of man who is most prolific as a ready 
letter writer 

The character and 
may best be seen by a glance at the names 


Nelson 


the commanding general of the 


standing of the board 


of the present members. General 


A. Miles, 


army, is president and always an inter 


ested participant n the deliberations of 


the board; Gen. George L. Gillespie, Chict 


of Engineers, U. S. Army, who, unde: 


W al 


the river and harbor 


the Secretary of is in charge of ; 
improvements carrie: 
on throughout the country, represents the 
engineers ; General William Crozier, Chict 
of Ordnance and joint inventor with h 
Buffingto: 


of the United States disappearing gun ca: 


predecessor in office, General 


riage, Ordnance; Gener 
John I 
1] 1 


mand of the artillery d 


represent the 


\rtillery Coros, in com 


Rodger 
y district at the south 
ern entrance of New York harbor, is the 


senior artillery representative, which 








ISO 





further represented by Gen. W. F. Ran 
dolph, Chief of Artillery, and Col. J. P. 
Story, Artillery Inspector of the Depart- 
ment of the East; the interests, 
while the care of all the members, are more 


civilian 


particularly represented by Gen. Thos. J. 
Henderson, of Illinois, for 
a member of Congress and chairman of 
the Committee on Military Affairs; Capt. 
Le inventor of the range finder 
that bears his name, while not a member 
of the board, and 


is such is custodian of its files, and the 


many years 


Lewis, 
recorder 


acts as its 


writer as secretary of the board. 





Improved Keyseating Machine. 


Baker Bros., of Toledo, Ohio, have been 
improving the large sizes of the Colburn 
keyseater, and we present some of the 
details: 

I represents what they designate 


No. 3% 


keyseats 4 inches wide in cast iron up to 


Fig. 


their machine, which will cut 
24 inches long in a solid hub, or 36 inches 
chambered hub. The largest 
cutter 3 7-16 inches 


ind the machine will take in work from 


long in a 
diameter of bar is 
88 inches in diameter down. For larger 
wheels the suporting post can be put inside 
the the arms. 

The upper supporting arm is arranged to 
swing on the post so as to facilitate the 
chucking of work allowing 
bars to be made and 
weakened only by the small slot for the 
shank of the cutter. The detail of this 
swinging arm is shown in Fig. 2. A sleeve 
A can be moved up and down the column 
and Fig. 1, and 
clamped in any position by a bolt C. The 
swinging arm fits this sleeve and is located 


rim between 


heavy and 


the cutter solid 


by a rack pinion B, 


in a definite dowel 


to which is tapped through the arm and 


position by a screw 
enters a hardened bushing in the sleeve 
In order that there shall be no difficulty 
in locating the arm so that the pin will 
enter the bushing properly, a set-screw / 
the 
sleeve, so that it is necessary only to swing 


in the arm bears against a lug on 
the arm until it is stopped by the set-screw 
will enter and lock 
Two binding bolts pinch the arm 


to the sleeve and column, making all rigid 


when the dowel screw 
the arm. 


ind firm. 

The pockets for the hardened bushings 
for steadying the bar are formed between 
the swinging arm an‘ a hinged cover, the 
over being held down by a hinged bolt 
Chere are two pockets corresponding to 
The 


olumn is located by a taper pin when in 


the two positions of the column. 
the proper position 
Che table tilts about the pin F, Fig. 1, 


so that tapering keyways may be cut, and 


there is sufficient movement provided for 
1 maximum taper of one inch per 
foot 

Fig. 3 shows a section through the table 


showing the feed screw and the details of 


the relieving mechanism for withdrawing 
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the work from the tool on the up stroke. 
V/ in this figure is a part of the slide which 
is clamped to the frame; it is bored with 
a tapering hole in which fits the relieving 
nut F. This nut is split lengthwise and 
can be drawn into the taper hole and 
closed to compensate for wear by the col- 
lars C-. is Acme Standard, 
two threads per inch double, and has the 
lever L, Figs. 1 and 3, keyed to the end. 
This lever L gives a slight turn to E at 


The screw E 


the end of the stroke and causes a corre- 
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the plunger B. The shoe 4 is cast with 
an internal oil pocket from which 3¢-inch 
These 


pine througl 


holes run to the working face 
holes are plugged with soft 
the grain of which sufficient oil oozes t 
maintain perfect lubrication. 

The automatic feed is operated by the 
rod G, Fig. 1, which gives the shaft H a 
rocking motion at The 
clutch I is operated by the handle J and 


each reverse 


connects the large ratchet gear to the shaft 
An adjustable stop throws out this clutch 























FIG. 1 
sponding movement of the table. The 
feed screw is journaled in E and is pre 
vented from endwise movement by ball 


thrust collars 1). 

The work table K is fed along by the 
rotation of the feed screw entirely inde 
the of E The 


bronze nut J is also adjustable for wear 


pendent of movement 
4 is a bronze self-oiling backing-up sho« 
for the cutter bar, and is adjusted against 
bearing against 


the bar by the set-screw 


IMPROVED COLBURN 


KEYSEATER 


when the cutter has reached the prope 
depth 

The cutter bar is driven by rack and 
pinion and is reversed by friction clutches 
driven by open and crossed belts. The 
stops in the disk A serve to operate the 
clutch and also the feed and relieving 


mechanism. The feed can be varied fron 


0.005 to 0.100 inch per stroke by moving 
end of rod G in th 


th tud in the 


tile St 


slot 
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A Cutting Off and End Finishing Die, and an 
Accurate Sectional Die with a Chute Feed, 
and Finger Stripper. 


BY JTOSEPH V. WOODWORTH. 


These dies produce the blank, Fig. 1, 
strip of sheet brass 1-32 inch 

The blanks are to be assembled 
Fig so that they will be at right 
gles, to serve as a compartment skeleton 


- atin chemical box 

in long 
that it 
ends and 


he metal for the blanks came 
ips of the required width, 
» finish the 


only necessary t 


them off. The die for this is shown in 
g. 3. The bolster O is cast iron. The 
r W d out at O to the required 
ne. the adiustable stop bracket U is 
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) ies : 
LM) fi . 
A 21 | 
be ) 
Acme std. thd. DJF. 
2 thd. per tach . 
ST left hand B .- 3 
. M 
Fit 3 SECTION SHOWING FEED SCREW 
fastened to one end and gage plate Xt in it off and finished, from bending or burt 
the position shown in the plan. ing inward. The press tilted backward 
The punch is of the usual type, except to an angle sufficient to allow the blank 


that the stripper is located upon it in 
stead of on the die 
I has a dovetailed channel for the punch J. 
This punch, after being fitted to the die, 


The cast-iron holder 


is hardened and drawn to a dark blue 
The stripper 'V is located by means of the 
two studs LL, which screw into it and 
shoulder against the face. The stripper 


studs . L and the stripper move up and 


down, the two springs M being strong 
enough to strip the metal from the punch 


The stripper is worked out to 
round the punch so as to pre 
of the stock, 


instantly 
» fe 
niceiv a 
+] 


vent the edges 


fit 
after being 





to drop off into a receptacle at the back 
The 


gage plate 


yf metal is first held against the 
R the t 


strip 


and end is allowed 


project a slight distance over the die. This 
end is then trimmed by the punch, and 
then the st p-screw H adjusted to get 
the blank the required length. The stock 
is now fed against it, and, as the puncl 
descends, the blank is cut off and the 
front end of the next one is trimmed. A 
the punch rises, the metal is stripped from 
it and the finished piece falls off into the 
receptacle at the back The rapidity with 
which the blanks can be produced by thi 
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lie should commend the principle for the 


production of parts of the shown in 
Fig. 1. The application of the 


the punch, and the use of an inc 


type 


stripper to 


ined press 
wherever possible, will increase the out- 
put twofold without affecting the dupli- 
ation of the parts 

For the second operation, that of pierc- 
ng the long, narrow slot BC, the punch 
and die are shown in Fig. 4. The pierc- 
ing of a slot 1-32 inch wide to the length 
shown requires a die of sectional con- 
truction, as it would not only be imprac- 
ticable to make a solid die, but it would 
be impossible to accomplish accurate re- 
sults with it. As by the use of this die 
the blanks are automatically fed to the 
face of the die very rapidly, and after be- 
ing pierced are successively picked up to 
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make room for the 


next, a de scription 
its construction is presented The di 
was made first in a single piece, two holes 
were drilled straight through for the dowel 
pins J J, and the bevel shown was planed 
allowing one side to 
The end at KK 


was milled down 3-16 inch from the facx 


sides, tape! 


on the 
lengthwise one degree. 


as a locating seat for the feed chute I 
The PP and QQ were 
straight through and two also at L 
stop-plate. <A 
used to cut the die in two, and the inne 
These sections J] 
were clamped together face to face with all 
sides coinciding, and a sharp, square edge 
milling cutter was used to make a flat, 
square-ended channel .0163 inch in depth 


AT AT bout ! 


through both of them at VN, abot 


holes drilled 
for the 
narrow cutter was 


edges were finished. 
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inch longer than the width of the st 


to be cut. The depth of the channel, .ort 


inch, exceeded that required by .0065 incl 
which was to allow of grinding after har 


ening. After the notches MM had bee 


milled in, as clearance for the strippe 
fingers, the two sections were harden: 
ind drawn to a light straw They wer 
then reclamped together and the secti 
face of each was ground until the chan: 
VN of die portion was 1-64 inch dee 
The two dowels JJ were then made ar 
entered, as shown [he bolster O w 


now machined, with the dovetailed channs 
finished so that the die would fit in tight 
ly. The entered and fastene 
the face was ground and oilstoned, an 


die was 
the stop was fastened by the screws L/ 
The feed chute R was made of %-inc!l 
flat brass, with a channel S slightly wider 
than the blanks to be pierced, the por 
tion on which the were to slid: 
level with the die TT, the tw 
gage plates for locating the blanks side 
wise, are fastened to the bolster instea 
of the die. 

The punch consists of following 
] The holder U, with 
lovetailed channel for the punch pad V 
the punch X, 
-hannel in the pad and fastened by th: 
stripper plat 


blanks 


face. 


the 
parts: cast-iron 


which is located in a squar: 


two taper pins at Y Y; the 
DD, to the face of 
the flat spring fingers CC, CC, 


which are fastene: 
and th 
stripper studs and springs F F, FF. Th 


punch X, of 5-16 inch flat tool steel, is re 
duced in thickness, as shown at Z, to fi 
the die, and is hardened and drawn to ; 
dark blue. In doing the hardening grea 
care was necessary, as the frailness of the 
punch increased the tendency of warping 

counter 
bored holes in the punch pad V and the 
springs are located between the face of the 
pad and the stripper. The small, blank 
fingers for picking up the blank after pierc 
ing are made from light flat spring stee 
and are bent to the shape shown and Ik 
cated on the face of the stripper plate 
The ends of these fingers project beyon 
the face of the stripper far enough to allow 


The stripper studs are let into 


them, when the punch descends, to b 
forced upward, encountering the blank an 
then slipping under it, and as the puncl 
rises they carry the blank with them and 
the press being inclined, it falls off at the 
back. 

When in use the punch and die are s« 
up in the press as The pres 
is tilted backward and the die bolster 
is fastened by bolts through the ends s 
that the mouth of the feed chute R wi 
be directly in front of the operator, an 
slanting downward toward the back ot 
then set and th: 
the first on 
resting on the die between the gage plate 


a the 


follows: 


the press. The punch is 


chute is filled with blanks, 


TT and against the nex 


ste p 
against the end of the first and so on uy 


the chute. As the punch descends the 
stripper plate holds the blank tightly t 
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die face and the two spring fing i | Q 
C, CC slip under it. As the punch be highest point the blank slides off at th f second operati vork which 
gins the blank is stripped from back. Using this die th pre was 1 luced rapidly i and at 
t by the stripper plate DD and is raised t a high speed and the blanks were pierced imu I f ¢ by di f this de vitl 
the face of the die by the fingers s rapidly perator could feed them punch, stripper and spring fingers for 1 
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moving the blank. The face of the pierc 
ing punch Z is sheared so as to relieve th« 


strain on it as much as possible. 





Large Traverse Head Shaper. 


A double-head traverse shaper with 


+ 


stroke of 30 inches and length of bed of 


16 feet presents from its size alone some 
interesting features. In addition the 
scheme of transmitting the power from 
the motors to the machine proper presents 
one solution of the constantly recurring 
problem of driving such machines as ar 
necessarily placed under the crane way. 

The rams are driven by rack and pinion 
gearing and shifting belts, the speed reduc 
tion being such that there is 74 feet of belt 
travel to 1 foot of stroke of the ram. The 
extreme length of stroke is 34 inches and 
the length over all of the ram is 6 feet 2 
inches. 

Rapid traverse of the heads is provided 
for by power, and the down-feed head can 
be operated by a lever at the side of the 
ram independent of the handle at the top 
of the slide. A variable automatic feed 
to the head is provided and also a worm 
for tipping the head at an angle. 

The tables are adjusted horizontally by 
rack and pinion movement and vertically 
by a screw operated from the front of the 
table. For additional support there are 
large supporting screws which can be 
made to take part of the weight of the 
work and table. 

A few dimensions given by the manu- 
facturers will perhaps give the best idea 
of the large size of the machine and some 
of its parts: Length of bed, 16 feet; 
traverse of each head, 10 feet 3 inches; 
width top of bed, 2 feet 3 inches ; depth 
of bed, 3 feet; vertical traverse of tool 
slide, 9 inches; greatest distance table to 
ram, 20% inches; table top, 2 feet 6 inches 
by 2 feet 1 inch; width of ram, 13 inches; 
driving pulleys, 20 inches diameter; width 
of belts, 2 inches; distance between tools 
in extreme position, 7 feet 2 inches; weight 
of vise, 750 pounds; weight of machine 
27,000 pounds. 

This machine was designed primarily 
with reference to a special line of work 
and Fig. 2 is the preliminary drawing 
used in securing the order for it. In the 
figure a segment of a sugar mill gear 14 
feet diameter is shown in position for 
planing both angles simultaneously, and it 
will be obvious that by transposing the 
angles to which the heads are set the 
work can be finished at one setting. The 
Cincinnati Shaper Company, Cincinnati, 
Ohio, are the makers. 





We have received the rules and regula- 
tions of the 1903 World’s Fair and the 
official classification of exhibits. The lat 
ter shows thirty-five classes of machinery 
in five groups—steam engines, various mo 
tors, general machinery, machine tools and 
arsenal tools. For copies address Directo 


of Exhibits, World’s Fair, St. Louis 
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Letters From Practical Men. 





Seen and Heard Around New York—A Crane 

for a Chuck—Time Wasting Operations. 
‘ditor American Machinist 

A few days ago I saw an example of 
vhat I would call the acme of mis- 
pplied genius and misdirected effort: a 
endulum watch. It bore the legend, “this 
vatch was invented by this firm.’ This 
nay have been a precautionary measure 
) prevent libel suits from other firms who 
light be accused of perpetrating it. There 
vere two sample watches, one with one pen- 
lulum and the other with two. We have 
ong been advised of the futility of sup- 
plying a dog with two tails. Two tails 
vould not necessarily put a dog out of 
He would still be able to do 

dog—probably, however, at 


business. 

business as 
i slight disadvantage 
member to be trod upon and to have cans 
tied to. When you put a pendulum on a 
watch you put it out of the watch busi 


having the extra 


ness entirely. I suppose the geniuses who 
invented this twentieth century marvel feel 
that they have filled a long-felt want. 

In the shop of L. T. Weiss in Brooklyn, 
among many ingenious and clever things, 
I saw a device (see sketch) for handling 
1 planer chuck. It struck me as about the 
right thing in the right place. It is 
always ready, not in the way, is quickly 
handled and don’t slam the chuck down 
ifter you have cleaned it off on the bot 
tom and shake out a lot of chips to get 
under it. 

The cost of making the rig amounts to 
very little. 
housing of the planer, a piece of 1 inch 
cold-rolled steel bossed up on one end for 
the screw hole and a right-angle bend at 
the other, a %-inch screw, a nut with 


A cast bracket to go on the 


a convenient handle and two pieces, % or 
3-16 inch by 1% The chuck 
stays on the crane when not in use, as it 


or 2 inches. 


takes up no room that can be used for any- 
thing else. It keeps clean and does not get 
battered up with bolts, straps, wrenches, 
etc. I don’t see why this would not be 
an excellent idea to apply to a lathe also, 
letting the chuck hang at the back of the 
headstock. You will see most machinists 
drop a lathe chuck good and hard, thread 
side down, so that if there happen to be 
iny chips in it there will be no mistake 
ibout getting them well distributed in the 


thread. The device described is so simple 


ind inexpensive, and so thoroughly prac 
ical that it does seem strange that we 


have gone along all these years smashing 
fingers and cussin’ heavy chucks. 


I also saw the hinge die described by 
Mr. Weiss 2 couple of years ago. It is 


now running 115 per minute instead of 30, 


it which it was at first started, and even 


now it does not seem to have reached 
the speed limit. 


I was in a shop uptown where they 


have an up-to-date equipment of fine tools. 


rhey make jigs and tools as fine as you 
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will find in a day’s travel. While talking 


to the foreman in the toolroom, 1 saw 
aman go to the Brown & Sharpe universal 
grinder with a big husky looking lathe 
tool to grind. I expected to see the fore 
man go after him with a club, but he did 
not. I saw more men do the same thing. 
I had a few thinks to myself. 

The next thing that attracted my atten- 
tion was a man who started to cut off a 
piece with a hacksaw. The saw seemed 
sort o’ slippery, so he went at the saw 
with a file. I “suffered” a little harder 
and found it was a Stub’s hacksaw. I 
asked the foreman why? He said: “We 
use the grinder because we have nothing 
else in the toolroom. Why we use the 





tf 








needed som«e new 


I thought the “boss” 
glasses, so that he could see how he did 
not do it. W. A. WaARNEAI 
Two Gas Engines Belted to the Same Shaft. 
Editor American Machinist: 

We were consulted recently by one of 
our large planing mill companies, wh 
were about to increase their power plant 
as to the best way to connect their second 
gas engine rhe mill had been driven by 
a 60 horse-power gas engine, which, b 
the increase in the number of new ma 
chines added, had become of insufficient 
power, and they had decided to put in an 
other gas engine of 50 horse-power The 


mill being so arranged that it was hardly 


= 
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\ CRANE FOR HANDLING A CHUCK, 


hacksaws I don’t know.” Over in Jersey 
I visited a shop and saw them draw nice 
brass shells on a press, and then trim 
them by a cut-and-fit-and-try method on a 
bench lathe with a hand tool. It was 
taking twice the time to trim the shell 
that it would have taken to make them 
complete from the bar on a screw machine. 

Here was a foreman who needed split- 
ting up (with apologies to Mr. Tecumseh 
Swift) if ever one did. He was trying 
to do everything for everybody, and as a 


result there were from three to a dozen 


hands waiting all the time for him to fix 
this or set up that, or test something else, 
etc, He confided to me that the ‘“‘boss”’ 
told him he couldn’t see how he did it all. 


practicable to divide the load, we advised 
belting both engines to the main shaft, 
which plan was adopted, against the ad 
vice of the firm of engineers who sold the 
engines, they claiming we would break a 
crank shaft or what not, as there would 
be an unequal pull in the two engine 

Both engines were rigged with friction 
clutches, so that either or both could be 
thrown into service. We figured the re 

quired speeds for both engines when run 
ning light, adj shall the governors accord 
ingly, ~ them both to pulling the load, 
and they have been running over a month 
now oitidhe satisfactorily, giving the en 


tire mill a very uniform speed with ampl 


power. A generator of about 250 If 








andle-power 110 volt light capacity, belted 
from a countershaft running a series of 
saws, etc., has since been added, and it 
shows a variation of !ess than 3 per cent. 
in voltage, which we consider very good 
for hit-and-miss governed engines belted 
is this generator is. 

The engine salesmen have since taken 
off their hats to the job. 

Frep C. TyGArp 
Pittsburgh, Pa. 





Punching Holes at Right Angles. 
Editor American Machinist: 

I have examined with considerable care 
device for punching four holes at 
right angles by Mr. Leech, on page 1355, 
in a vain for the die, and have 
ome to the conclusion that the job is 
me of those very rare ones where condi- 


the 


search 


tions admit of the die being dispensed 
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slots in plate C, which is fastened by 
screws to top of ring B. B is moved by 
links K acting upon stud E. Rod H ex- 
tends downward to a treadle, and a helical 
spring from the treadle to the under side 
of the bench brings everything back to the 
starting point. Ring B is shown separ- 
ately. No press is required for this de- 
vice, as it can be screwed down and oper- 
ated wherever there happens to be a square 
foot of bench room. G is the die seat and 
F is a hole to receive the die and allow 


the scrap to escape. “NEEDLE.” 





Habitual Obstructionists. 
Editor American Machinist: 

How much easier it to be for 
some persons to find reasons why a thing 
cannot be done than why it can be done! 
I allude here to the disposition on the part 
of many shop foremen and heads of de 


seems 
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PUNCHING 


with, for I think it will be found that the 
great majority of jobs of this kind require 
the support of an internal die. [The 
plunger which filled the cap to be punched 
formed a very sufficient die in the case 
referred to.—Ed.] 

The sketch shows a fixture designed for 
work of this kind, the construction differ- 
ing somewhat from that of Mr. Leech, 
provision being made for a die and for 
disposing of the scrap. A is the die bed, 
the upper part of which is circular in form 
and has four radial slots to receive the 
punch slides D, which are beveled on the 
ends as shown, and are moved forward by 
the partial revolution of the ring B, which 
surrounds the circular portion of A and 
are drawn back by the pins 7 working in 
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HOLES AT RIGHT ANGLES. 


partments to stand off and argue and 
drum up reasons or excuses why a thing 
is not done or cannot be done as wanted 
or when wanted. Every superintendent or 
shop manager has from time to time had 
just such men to contend with, men who 
are employed to act as foremen, and who, 
if they know their business and wish to be 
valuable men, expected to execute the or- 
ders of those in general charge of the 
plant, would do all in their power to push 
forward that which is given them to do, 
and which must take precedence in order 
to live up to orders from the office. 
Usually the heads of departments around 
a manufacturing plant do not own it, but 
to hear them talk one would get the im- 
pression that they are the whole thing, and 
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that the only thing the office, or perhaps, 
properly speaking, the owners, ought to 
do is to furnish the money and say noth 
ing. I believe that in three establishments 
out of five which employ from three to five 
foremen each, if the manager attempts t 
push through a piece of work ahead of 
some previous orders, he will find an aver 
age of at least three foremen in each of 
the shops who will attempt to block the 
way by all manner of excuses and reasons 
why. 

One of the most frequently 
given is that some other foreman has not 
done his part, and that he can do nothing 
until these parts are furnished, while nine 
times out of ten there will be dozens of 
things that he could do that pertain to his 
department alone. We hear much of how 
“the poor foreman’s position is no bed of 
roses.”’ When it comes to that, where is 
the man who has to work at all who has 
even a fairly comfortable straw bed. It is 
my experience that one’s bed is largely of 
Running a manufac 
turing plant is very much of a chasing 
match at best, commencing with the busi 
ness manager, who starts at once for the 
superintendent, who in turn must go for 
the foreman. This, need 
necessarily be an unpleasant thing, if each 
in turn will consider it his place to obey 
orders and at once set about doing hi- 
best and leave off stating excuses until he 
has failed to accomplish the things asked 
of him. 
will probably have something to offer that 
sufficient to excuse him from all 


reasons 


one’s own making. 


however, not 


Then, if reasons are asked, he 


will be 
blame. 

In a large majority of cases it is next to 
impossible to accomplish the things asked 
by the office in the way and in the time 
given. This, 
everyone should not go at the work with 
a will and a determination to do all pos 
sible to accomplish the task et before 
him. Nothing can be gained, but much 
valuable time is lost by frequent arguments 
as to why things cannot be done. A fore 
man who persists in so doing should either 
at once turn over a new leaf or promptly 
resign; for he who thus keeps a superin 
tendent constantly on the lookout for a 
man of a different disposition is sure 
sooner or later to be compelled to step 


however, is no reason why 


aside. 

When a man cheerfully sets about doing 
to the best of his ability the work set be 
fore him, and sees that all over whom he 
has charge do their duty, he should receive 
that recognition for which he is looking 
and perhaps seldom gets—namely, in 
creased pay. The fact is that the law of 
supply and demand seems to have little or 
no effect on the compensations received 
by heads of departments. B. W. T 





Beeswax in Cutting Threads on Copper. 
Editor American Machinist: 

I notice several suggestio. s in your pa 
bees 


per recently regarding the use of 
wax as a lubricant for cutting tools 
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[ will say from experience that bees 
wax is a perfect lubricant for cutting 
threads on copper, the wax being simply 
ubbed on the thread This kink was 


slog 
55 


sted to me by the superintendent of 


shop I worked in a number of years ago, 
also, hi 


attempt to get 


after other means, and patience id 


the 


been exhausted in 


nooth threads on copper. 
N. Y JouHN 


Troy. KOEHLER 


A Tool for the Shaper for Internal Work. 


American Machinist: 


The accompanying sketch shows a tool 
Ider for doing internal work on _ the 
lapel which I consider pre ferable to the 
e shown by Mr. More it page 25 
} . rl tit he 
Dal t good working fit in the apron 


g it son dditi Stiffness lf the 
terbore in the ipron is large enoug 
NI t ma\ ] ( 0 t! ¢ 1m ‘ id l 1d Vy 





bs Wy :' 
[Sc 1M i 
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\NOTHER TOOL FOR 


INTERNAL W< 
SHAPEI 


fastened with a spanner wrench, the hex 


agon nut 4 on the outside being replaced 
by a solid collar on the bar. There can 
} 


e several square holes for cutters of dif 


Mushet 


Two ways 


ferent sizes. Ours were made of 
ends only 


sh 


should be as fine 


the 


steel ground on 
7 


of holding them wn. The thread 


on nut .4 


are 
practicable, 
the bar 
] 


end 


as ‘to keep the diameter of as 


large as possible at the shank 
for locating 
table, 


either 


The pin B and holes ( 
the tool perpendicular to the 
If used 
the apron 
lift 


le cutter point 


are 


or 9o 
1 : oo FO 
qdegrees either side 


side 
bolted 
stroke 


) 
B 


the center must be 


back 


W 


down or it will on the 


. aan be 
and break tl 
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A Liberal Shop Proprietor. 
Editor American Machinist: 

There is a machine shop in Uncle Will 
iam Penn’s Quaker City—not such a small 
one, either—where for several years past 
2 Christmas present to the tune of about 
a quarter-hundred has been handed around 
the shop. There are a few workmen, and 
no doubt some proprietors who don’t bs 
lieve in Christmas presents, and 
that could 


size 


many 
business 
the 
hop owner goes down into his profits so 
he 


employees and 


not stand anything 


near mentioned gut when a 


leeply and with no display must have 


1uch good will toward hi 
leserves great credit. If I should mention 


name of this shop it would be recog 
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h 


nized by many up and down thi 


and by some in many oth 


Ss cou 


ntry 


r countries. The 


general treatment of employees is a lib« 
one. Here we find one of the inducements 
that cause those who know this Philadel 
phia shop to say, “Philadelphia is ni 
slow after all.” If you are good gues 
ing have a try at which p tl I 
dvertisem«¢ Ss in every copy of th 

per . hoy VOSSE ho happen 
ead this artick 1 \ I no otl 
better profit-sharing pl: ll figure clos« 
ly next ye ind try ra liberal pl 
0 help thei nds Ke I ID t 





bout “Faulty Tools on Good Machin 

Ss answered quite thorou: 

Certainly there can | lO Trea é 
© I70f 8) ( { W 

le the turret de « re : 

they will not pass otl required 

h sain p ion tiie iS not 

side t thi it te I} uild ( I 

cl Ti¢ tool ( p ( l nd tl 1g 

upe tl d y ( tion 

pI duct ar ust CX t g 

ly number of their machine By the 

of special to igs and fixtures the « 

of their output is reduced to a figure t 

insures a profit after paying for design 

ing, drawings, patterns, et Indivic 

machines for special work are usually ex 





pensive. Special tools for use in standard 
machines are usually contracted for at 
low figure, perhaps to sell the machin 
and it is unreasonable to expect to obta 
the best possible t 1 d 1 
conditior Furthermore, the instru 
furnished with some ordet ( uth 

to enable the designer to do th b 


tice, and the samples of work 


duced are such that it difficult to decid 


what is wanted, how good (or how bad 
the work must be to pass inspection. It 
the case referred to, was the mak } 
tools aware of the fact that th ras 
pieces should Vary no 1 il f Oo! 
inch? Did he know that the manuf: 
turer was willing to t time required 
to produce vork of thi cla f Wa the 
sample furnished nade that it 
pressed one as being a good job or a ver 


rough one? Did it m 


dimension, or was it “anv old 


17 


ze’ seemed gor 


S d enoug! Did the build 


ind 


cial reamers and mandrels to produce th¢ 


ers go by these odd sizes make spe 


tools, would have at 


Did the 


when standard siz 


swered the purpose better? 


ple have a thread upon it that was neitl 
‘V.”, United States standard n Whit 
worth and just enough taper ‘o mak: 


doubtful whether 


traight or tap " 
intended or what the size was to be? If 
the designer knew these things, did he tell 
the workman by means of a drawing. « 
did he trust to that rare art of mind 


4. 
v4 
I 
pr 
S1Z¢ it great 
P d Wa 
t t lo n¢ 
W. R. G 


English Scales—-A Japanese Scale Shop Incidents 
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small mz ne shop in connection with 
the mine, used for doing the repair wo 
incident to such operation In this shop 
there were two or three machinists and as 

iny apprentice boy Chey had very few 
modern machinists’ tools, among the few 
they had | ng some English scal 

[ had with me one of Starrett’s bevel 
protracto1 ver which they grew ry 
enthusiastic, one apprentice boy in p 
ticular being very demonstrative in his 
Japa 1¢ expre 101 1 delight over th 
( C) rye me into my office and 
witl t Ist p ne making 
vel Ow ilaam, by mean of signs and 

word « wo of very poor English in 
formed me that he would like to borrow 


the blade of the protractor for a while. I 


theerfully granted his request, after I dis- 


covered what he wanted, which took me 
quite a while. A few weeks later, when 
the incident had almost slipped my mem 
ry, he appeared once more, returning to 
ne the piece he had borrowed, most pro 


fuse in his thanks, and then with a flush 
of pardonable pride mounting his cheeks 
1, 


he drew forth from beneath his kemona 


the scale shown in the accompanying illus 
tration perfect counterpart of the one 


{ had loaned him. He used it continually 


in his wot fter, being very proud 
t it 1 you w I] in” ] ubt lg res th ( 
he was entitled to | l n mv makine 


work, he pointed t » ol d-p I 
haper, and he could not < English 
nd I could not understand Japanese, fur 
ther explanation would have been useless. 

Mr. Woodworth’s reference to the man 
who attempted to turn a taper by throw 


ing the end of the lathe around, turns my 
thoughts into a reminiscent vein, as I once 
had to do with a man who tried the same 
trick. 
Upon another occasion I had received 
the appointment as foreman of a shop in 


Eastern Pennsylvania. Jefore accepting 


I visited the place to have a look around 
and find the lay of the land. I noticed 
they were boring some gear wheels in 
some of the lathes, and there was a car 
loaded with finished machinery standing 
Suddenly the door of the 


office opened and the manager of the con 


on the track. 


cern came out and going quickly up to 
the foreman in a white heat demanded: 
“Mr. Smith, why is it you have not got 
this car loaded and shipped?” The fore 
man replied that he had one wheel to fin 
ish boring, after which several of the 
wheels had to be keyseated. The man- 
ager shouted, in a tone that could be 
heard quite a distance: “Just as soon as 
you get that wheel bored I want you to 
get them on the car and have the car 
taken out of this and send the keyways 
afterward.” 

Another illustration of men in positions 
of authority who have some things to 
learn occurred a short time ago in the 


same section of country. The superin- 


tendent came up to the foreman with the 
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remark: “Frank, have we a lathe that 
runs backward to cut threads?” The fore 
man replied that he did not understand 
what he was trying to get at. The supe 
intendent replied: “I have received a com 
plaint from Blank & Co. 


last screws we sent them were cut with 


stating that the 
left-hand threads, and I informed them 
that such a thing was impossible, as we 
had no machine that ran backwards to cut 
threads, and therefore they must be right 
hand.” Ridiculous as t sounds, it is 
positive fact S. B. McQwuap 


1 


Scale Graduations. 


Editor American Machinist: 
Messrs. 


their article, on page 15, of 


[ agree with Warman and 
Cochrane in 
the ‘American Machinst,” about the grad 

f dials, and I think, too, that for 


some purposes the short lines on a scale 


uation 


would 


be handier—for instance, when the 
scale is laid on the work to take a meas 
urement; but when it is desired to set a 
pair of calipers or dividers by the scale 
[ should prefer the graduations as com 
monly mad Would not the manner of 
graduating shown in Figs. 2 and 3 of the 
article referred to add so much to the 
manufacturers’ price that the users of the 
scales would be the first to complain? 


M. H. Batt. 


Answers to “Some Questions About a Die.” 


Editor American Machinist: 
My old friend, Mr. B. J 


page 33, a-ks me a number of questions 


Dougherty, at 
as to why the die, described in my article 
on page 1231, was not constructed ac 
The principal 


reason for not constructing it according 


cording to his methods. 


to his methods was that Mr. Dougherty 
was not there. I will now try to answer 
his questions in order 

First: The stamping punch was made 
with a hole bored in the center and with 
an inserted stud, not because it was im- 
possible to make it solid, but because it 
could be finished in half the time that 
would be required to finish a solid punch, 
and Nir. Dougherty will find that out if 
he makes his next punch that way. 

Second: The die was annealed in an 
air-tight box in powdered charcoal, to get 
it soft—not to harden it, 
to believe Mr. Dougherty suspects. The 


as I am inclined 


die remained soft after being annealed 
and was finished as described without any 
trouble. 

Third: The die did come out of the 
drop in as good shape as it went it, and it 
was not necessary to plane and finish it 
all over again. 

Fourth: The die could have been hobbed 
in cold by using a press, but the man that 
made it preferred to do it the other way, 
just because he did not happen to be one 
of those men “who would rather sink a 
die that way than take a day off fishing.” 
He had not worked all his days at die- 
sinking. If he had, perhaps he would have 
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known more about “nice chisels, soi: 
scrapers and graving tools to smooth up 
with.”” He was only a diemaker, and it 
he could not use graving tools, still h 
could make a die for anything in sheet 
metal; but if it came to a choice betwee 
sinking a die and taking a day off fishing 
[ think he would prefer to fish 

Fifth: The edge of the blank was scal 
loped and not finished round, because o1 
this job it was necessary, notwithstanding 
Mr. Dougherty’s positive assertion that 
was not. The shell produced was as th 
half-tone showed it to be, and not “very 
pointed at the end of each corrugation,’ 
and if-it is “up to” me to explain this, | 


+1 


will say that the man who made the di 


understood the finding of a blank whic] 
would allow of the results shown being 
accomplished. 

Sixth: A blank holder was used on that 
stamping die because after trying it with 
out one, it was found that one was re 
quired, and a spring stripper was used on 
the blanking die because the diemaket 


thought it best to use one, and the result- 


proved he was 


Seventh: The tl 


hear was given to 


die instead of the punch, for the san 


reason. 

Eighth: The clearance given the blank 
ing die was sufficient, and as the diemake 
considered himself a “peach” at harden 
ing, he was able to harden that die with 


out having it come out “without any 
whatever.”’ 


JoserH V. WoonpwortH 


cle irance 


Allowances for Press Fits. 
Editor American Machinist: 

At page 27 appears an article on “Press 
Fits.” which to me seems wrong both in 
theory and in practice. Is it not true that 
instead of the resistance decreasing with 
the increased size of the hole, thus need 
ing a greater allowance to make a fit, it 
the resistance—grows more and more 
as the bore becomes larger? 

Suppose a shaft 2 inches in diameter 
were turned and ground .oo2 inch large 
to fit a standard hole. This would press 
in very hard indeed. It would project 
oot inch all around and thus give a line 
of metal .oor inch thick and 6.2832 inches 
long to be displaced by compression. If 
the diameter were increased to 30 inches 
and the same allowance made, a line .oo! 
inch by 94.248 inches would have to be 
pressed away. It seems from this that 
instead of such a rapid increase in the 
allowance made, we should let it remain 
nearly constant, or even decrease it 
slightly. 

The above instance assumes that the in- 
metal 


elasticity of the surrounding the 


hole remains nearly the same. This would 
be true in castings for flywheels and the 
like, where all parts are made proportional, 
the length and thickness of the hub in- 
creasing with the bore. For sizes over 3 


inches a constant allowance of .oo1 inch 
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give the required higher pressure for 
This is the ex- 


one who has done that class 


yes up to 12 inches. 
ence of 
work for eight years, fitting all sized 
s from 2 to 12 inches bore and from 
10 inches in length 
should think the table given on page 
better for shrink 


uld work much 


vith rings. A ring having a large bore 
ttle stock around it will expand and 
e on a shaft much larger than it could 
rced on if the metal is heavy enough 
rbid expansion. Thus I have seen a 
iron ring with a 16-inch bore, 1'%4-inch 

19-inch outside diameter put into 
ishing .003 inch large [ fear the re 
would have been disastrous to the 
had it been forced on anything .031, 


» or .024 inch large as the tables given 


Is¢ 
materials used, the length 


he 
1e state of the finished sur 


Of course, t 
ub and t 
s play a most important part in deter- 
ng the allowance to be made. When 
aft is turned with a fine finishing feed 


1 
} 


forced into a reamed hole, the tenden 
will be for the high spots to force into 


fine grooves, and by smoothing down 


surface allow more stock to be left on 


would be the case were both bearings 


hly finished and the fit made solely by 


mpression 
; P 
have also tool-steel 


di- 


een hundreds of 
d of 
hardened, 


Is manufacture about 6 inches 


ter, with the hole ground 


inches standard, 4 inches long. These 


re forced on their shafts by an hydraulic 
press And how much larger are these 
fts ground Four and three-fourths 
usandths ? lwo and _ five-eighths? 


se tables before quoted recommend 
mething like that. No, they go on in 


hole at 20 tons 


good 


th an 


straight pressure 


allowance of only .000%4 inch 
Sometimes, then, the rolls burst asunder 

hard and fast, but 
the hole 


were Increased to 30 inches diameter, hav 


Rules can never be 


if under the same conditions 


ng the same proportions in length and 

rrounding metal, a tenth, twentieth, or 
even thirtieth part of the allowance given 
in the tables would require the ram of a 

ittleship or the energy of a 13-inch rifle 
force in the arbor even a quarter of an 
h, WILLARD H. Cook. 
mR. 2 


Providence, 





Twist Drill Names and Numbers. 
Editor American Machinist: 
In my article about marking twist drills, 
page 1345, Vol. 24, I wrote: “A 34-inch 
rill is no more a % drill, but a 24 drill, 
da 25-64 drill is no more a 25-64 drill, 
simply a 25 drill,” but your printers 
s:rted “No.” 
expressions, “a 24 drill” and “‘a 25 drill,’”’ 


before the figures in my 


nd so spoiled the force and truthfulness 
my statement, and opened the way for 


e very proper criticism which appears 
page 13, Vol. 25. 

The expression “a No. 25 drill” is 
ever used or meant by us, because it 
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would be confusing, as your correspon 
dent from Cleveland points out; and it 
would be little improvement on the old 
way, as we Americans are after conden 
sation and brevity. We really keep the 


old fractions, but reduce them all to sixty 
the 


understood wil 
~ 


fourths and then omit denominators, 


which are always len not 


expressed, and expressed lenever it is 


necessary to distinguish them from other 


drills which go by numbers only 


I can’t help wondering who the “out 


sider” is, referred to by brother Cox 
the man who makes or the man who us 
the drills? J. C. GREEN 
* Hackettstown, N. J 

rience in shop mat 


[From some exp 


ters we cannot help thinking that at some 
time and with some men it would be quit 
possible to have a misunderstanding ovet 
the use or non-use of the “No.” before 
the numerals, and that some time might 


work might be spoiled in 


lig 
Ed. | 


be lost or 


consequence 


some 


Flat Drills. 
American Mach 


On page 1353 there appeared, under the 
heading of “F 
ticle de 
} 


nl 


reign Shop Kinks,” an ar 


cribing flat drill fixture used for 


ring pulleys. Flat drills are an old in 


stitution on this side of the pond, and ar 
at all times to be preferred to turning 
Is f I 


red 


respondent mu 


roughing out c holes 


cor 


owever, you! 


when he says that 


formed 


Ce) 
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FLAT DRILL PRACTICE. 


the weilgnt \\ 
the purpose kee g 
the botton 
the weight woul | ly 
dr ry 1 S 
the s hig! 
whe ( ( 
towards the pe ‘ | 
g against the p of 
near side ag 
styl] f e T-1 ed 
wit slot 1 he Y 
ed I ( vy 
may if ( 
that the d I I cut n 
l ng bar pag oO tly 
triation of ‘ 
Flat dt ( ( i 
e alway and da 
l have mh | the 4 I | fl ba iii 
do g l I i¢ ‘ ( 
nd ¢ v sty yb 
1or ghing C 1 ! hing en 
shing di n led at 
edges | S | e alway d 
te | Lin ‘ 
det ] ( t 
hole say 9-16x 54 i ic] 
IxXS-10 ( “1 t! 
end, truing it b ‘ f 
required e al 1 te 
rilling i \\ 
ommencit 
« found rer 
n ( I 1 
quidistant f te | 
ting edg 
a fy 1 } ¥ 
xg ed | es grin 
back \f ils the dr 
W ] cut te x { ht hit 
drill will drill e hol ich that tl 
reamer can he entered into truly and 
succession of hole \ l b the same 
D show a pir fo cf bent up for 
use as a holder tf teadying the drill 
In conclusion, I may say tl I have used 
flat taps made up on the same system and 
used in the same manner as flat dri 
Liverpool, England ]. CooK 





A Diligent and Appreciative Reader. 
Ma 


ob erved 


Editor American hinist 


Having 


much pleasurs 


with 
es contributed 
t ike i 


, 
take oft 


ome of the arti 


and profit 
oncluded to 


to your pages t 


hand myself first to 
my hat to Mr 
V. Woodworth for the « philo 

ophy and instruction they have given m«e 
In be included a 
good many others Bob,” “Ver. | 
Nier,” A. H oe. i. OD 
Danse, Isaac Morgan, C. W 
a host of others. Well, I 
“the noblest Roman of them 


mmbined 


should 


“Old 


this category 
Cleaves J 
Putnam and 
forgot 
all,” ““Tecum 


almost 


seh Swift.”” The pages of the “American 
Machinist.” through fact and _ fancy 
humor and sarcasm, anecdote and splendid 


illustrations, can and do prove to be as 
interesting as any work of fiction. That 
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bright little bit by “Cynic,” page 32, was 
quite amusing. But, really, fellow con- 
tr.butors, do you think there is anything 
gained by ridicule and sarcasm? If any- 
one makes a contribution in good faith, let 
it go at that. If you Nave a better way, 
let us by all means have it; but do not let 
“good taste” 


sarcastic remarks take the 


away. J. V. Woodworth’s article in self- 
defense a few weeks back was very good 
in this line. 
good spirit “Drill Hand’s” 
received. The article in Vol. 25, No. 1, 
about private stocks of tools would do 


I was pleased to see in what 
suggestion was 


a good many small shop proprietors 
good if they would heed it. Let the 
foremen put a proper stock of tools in 


the toolroom and see that they are kept 
there, and in good condition, and private 
hcards will be a thing of the past,.as they 
should be. ELMER E. SwWEENY. 





“Don’t Read, It Don’t Pay.” 
I-ditor American Machinist: 
The other day I went into a shop and 
asked one of the workmen (who, by the 
way, was a son of the proprietor) if he 


ever read any and if he would not like 
to try the “American Machinist’ for a 
year. This was his answer: “I have 


worked in this shop for fifteen years and 
can do any job in this or any other shop 
and don’t need to read. Can’t learnanything 
from the papers nohow.” While he was 
telling me all this he was engaged in 
drilling centers in some short bars of 
square iron. His center drill was a flat 
drill about 4% inch forged on the end of a 
piece of %-inch steel about 14 inches long 
and left full length. The point of drill 
if left free would have described a 2-inch 
circle. He was using it in an old lathe 
which must have been one discarded by 
Noah, and was running it at a speed of 
fully 35 turns per minute without any 
provision for keeping the drill cool. 

Of course we will all agree that he could 
not learn anything—-by reading or other 


J. E. P. 


wise. 





A Novel Way of Making Small Gears. 
Editor American Machinist: 

A little kink in gear cutting where one 
has only an engine lathe to operate with 
may interest some of the readers of the 
“American Machinist.” 

I make a gear cutter from a piece of 
steel about 2 inches in diameter by ™% inch 
thick, which I chuek and bore out to fit 
any convenient arbor. While on the ar- 
bor [ cut a thread on the blank of a shape 
to suit the desired tooth, and have found 
that a 16-pitch thread makes a very nice 
sized tooth for gears ranging from a % 
After the thread is 
cut to suit care must be taken in fluting 


to 1 inch diameter. 


the cutter not to have the flutes as wide 
My 


experience has shown that about the best 


as the thickness of the gear blanks. 


thing to do this with is a fish-back file. 
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When fluted and tempered in the regular 
way the mill is ready for work. 

Now, take a piece of iron that fits the 
tool-post 5 or 6 inches long and of such 
thickness that the top when level will be 
a little below the center line of the lathe. 
In one end and on the edge drill a vertical 
hole of the same diameter as the hole in 
gears and a distance from the end equal 
to half the diameter of the gear less the 
depth of the tooth and a fraction over. 
Place a pin in this hole, allowing it to 
project sufficiently to pass through the gear 
blank turn freely 
thereon. 

Place the iron piece in the tool-post 
with top half the thickness 
of the blank below the center line of the 
mill. While the mill is running feed in 
the carriage until the blank on the pin 
with the mill when the 
to revolve and will con- 
tinue to do so. Continue feeding the car- 
riage in until the teeth are deep enough. 
The number of teeth in the gear will be 
regulated largely by the diameter of the 
blank, although by starting in with 
cut the number of teeth will be decreased 
and similarly a light cut at the start will 
JouHN GRAVES. 


and allowing it to 


the surface 


comes in contact 


blank will start 


a deep 


increase the number. 





An Improvement in the Planer Tool. 
Editor American Machinist : 

Since sending the description of a planer 
tool published at page 1346, Vol. 24, I have 
used a modified form of the same tool 
which is superior for standard sizes. 

The cutter is the same as has been shown 
before. The bolt A in the sketch passes 
through the bar B and cutter C. The 
portion of the bolt which passes through 
the cutter C is filed away, except at Db, as 
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When inserting a cutter the point b is 
turned toward the bottom and _ slippe 
through the bar and cvtter, then by turn 
ing A in the a right-han 
screw b carries the cutter upward until it 
with the bar and hold 


This 


direction of 


comes in contact 
it firmly against it. 


makes a tox 





which is easily adjusted and still ver 
rigid. JoHN Scott 
A Correction. 
Editor American Machinist 
Kindly correct two misprints that o 
curred in my letter, on page 24, about 
“Filing Crank-Pins.” The distance be 


tween the crank webs was 4% inches in 
stead of 48 the eighth lin 
from the bottom, it was emery paper, and 


inches. In 
not calipers, that was used to polish the 


ROLF! 


pin. H 





Centering Long Work. 


Editor American Machinist: 

Centering a piece is in general about as 
elementary a job as there is in a machine 
shop. Nevertheless, as it costs money and 
as there are several 
venture to submit the following method 
which I have found very satisfactory. | 
had quite a 2-inch 
machine steel, about 6 feet long, to center 
We had no centering machine, so I took 
two steady-rests, setting them central and 
to the size by using a mandrel the size of 
the stock, and clamped them on the lathe 
bed, one near the headstock and the other 
at the right distance for the other end of 


ways to go about it, | 


number of pieces of 


the piece with the lathe carriage in be 
tween them. This of course insured th« 
work being centered by the ends. It was 


not necessary to bring the top parts of the 























AN IMPROVED ADJUSTABLE 


shown in section in Fig. 3. The distance 
a in the cutter C is made such that when 
the point b on the bolt A is in about the 
position shown in Fig. 3 the top of the 
cutter is forced against the seat in bar 
B. Tightening the nut D clamps the cut- 
ter in the bar, and as it tends to turn bolt 
A forces the cutter upward. The bolt A 
projects in front of the bar and is squared 
for a wrench, by means of which it can be 
turned to force the cutter upward or re- 
lease it. The head of A is cut away, so 
that it can make about a quarter-turn 
without striking the adjusting screw E. 








American Machine; 


PLANER TOOI 

steady-rests down on the work. To feed 
the work along, I put in the tool-post a 
fork derived from a somewhat obsolete 
square centering device, and a dog on the 
middle of the piece to be centered. The 
dog (a straight-tailed one is best) should. 
be placed near the middle of the piece, so 
that both ends can be centered without 
shifting it. The combination center reamer 
and drill of course rotated with the spin- 
dle. The advantages of this method are 
that it is rapid, accurate and very con 
venient and easy for the workman. 


| i me « 
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Attachment for a Test Indicator. above appliances were not available and was1 foot above the foundation, therefore 
litor American Machinist : where a clear line of view could not be the foundation was 3 feet higher than B 
On page 1011 there is a “test indicator’ had from the pump to the water supply, We then set up the level at C and went 


M. H. Westbrook, of Stratford, Cana- and as it is a job that any pipe-fitter is through the same operation to get th 





which is a very good one, I know. likely to run across it may be of interest hight of B above | To reach up fa 
have one which I made about twelve ©? Someone enough at ) we used a full length of 
rs ago, and would not part with it. In this case the pump foundation had inch pipe slipped into a 5-foot piece o 
been completed and a second-hand pump, 1'4-inch pipe and worked it in and ou 
purchased in the neighborhood, was ready like a telescope until the top was in lit 
to be placed. The pipe was on the ground with the level, then laying it down 
and we were sent for to connect it up, but measuring it showed that B was 109 feet 
after looking the ground over with mv above 7 Placing the lev t E and doing 
helper we decided that the location was as before showed that \ 11 feet abovi 
too high and that it would be useless t the water Adding t litferent hights 
make the connection Too 19 l f tot 
work had been done for vs tio f r, « 
job with nothing but a guess gli 
have facts and figures and We re S ned 
quickly and all we had was a pipe-fitting go ahead with t rk. but, as we might 
vutfit First we needed a level, so we have expected it ' ( ir figur 
. eae made. one out of three pieces of 1I-inch were not cepted and the usual country 
( ) pipe each about 3 feet long and put t surveyor wv led in difference 
gether with two ells in the shape of the between our measuremet isn’t a cil 
TACHMENT FOR A TEST INDICATOR letter U. We filled this with water and cumstance to the differer between his 
each time we used it we propped it up to. bill and mine, but the result was the same. 
[here are very few that have one or who keep it from falling over and put a wedge The pump Ip 
ver saw one like it. I should like to add under one end until the water was lust ( | S . AEFFER 
little more to this one, as it is not com overflowing at both open ends, thus show = . 


lete and will not do all that it is capable ing the tops to be level What Kind of Steel? 
f doing without the attachment for reach In the sketches the letters indicate sit iene Aueeslous WMattintes 





ng into holes, which is here shown and lar points in both plan and elevation. W: Many tin I ha asked that qu 

vhich will explain itself. placed the level three times, first at 4, tion of a man starting t ke a dic r 
y ther t nd lact at 2 : | | ) 

M. W. LeEecH hen at C and last at / \fter setting nswer has generally been I dunn 

it up at A, a point about half-way between just picked it up over there,” or “I got 


A Patternmaker’s Tool Chest — A New Demand the pump foundation and the road, the out of the stockroom.” Now, if vou wet 
for Dress Suit Cases, helper held a 2-foot rule on the foundation going to mak cutter, reamer or a1 


Editor American Machinist: and moved his thumb along until it agreed other tool, for hard service. would vou 


To the young patternmaker who con- with a line sighted across the top of the take sucl hance? I doubt it In no 


1 


templates cutting away from the home 
shop at the completion of his term of in 

struction and taking to the road in search 

f experience and wealth, I would say: < 
Leave vour tool-chest at home and buy Founc 
two dress-suit cases to take its place and 

be free from the gray-hair producing vexa- ‘ 
tions inseparable with the usual massive 

ron-bound box that a large percentage of 

our fellow-craftsmen will persist in lug- : - - rf, 











ging around with them 
In addition to the cases, if your kit has Plan 
assumed the standard weight and fineness, 


you can reserve one large, fat till in your 
trunk for the tools that are seldom used, 
being careful to keep the weight thereof Pup nl ro + | 
within the 150 pounds allowed as baggage 


by the railroads. Thus, you see, there will Lys: iy “ 

be no expressage to pay to anyone, it being 

understood that you are not above toting 

the suit cases on either side of you and a 


being pointed out as a dsummer with sam 
ple cases to burn. Op Bos Muchimuat 
a FINDING THE ELEVATION OF A P 
Finding the Elevation of a Pump Above Its 
Supply. level. We have not the exact figures branch of the toolmaker’s art i littl 





Editor American Machinist now, but the rule showed the foundation attenticn paid to the importance of sele 

In Mr. Osborne’s “Echoes from the Oil » be about one foot below the top of the ing the proper stock for the job in hand 
Country.” at page 5, he describes a method level. He then held a piece of pipe at B, as in die making The order goes int 
f finding the level of a pump above its a point on the road ina direct line with the — th r tool steel, the foreman ord 
supply by using a carpenter’s level, a_ level, and moved his hand up and down tool steel, the workman gets tool steel, th 
straight-edged board and a pole about 40 until it corresponded with the hight of the blacksmith is informed that it’s tool steel 
feet long level. Measuring this showed the level to and is told to d it If the bla 

It recalls to me a similar job where the be 4 feet above the point B, and as it mith’s heat ha to { 1, all is 
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well. If the steel and the heat do not 
happen to fit, then there is another story. 
But there is no use telling it here; we 
have all heard it. 

The 
we have failed to keep up with the pro- 
There was a time when we swore 


tee] makers have progressed, but 


cession. 
by the name of Jessop; now some of us 
swear at it. Mr. Jessop was foxy enough 
to give us a steel that was pretty good for 
everything, and not exceptionally good for 
anything. We not hurt it much 
with any kind of treatment. Nowadays 
the steel maker tries to give us just what 


could 


we need. Sometimes he gets condemna- 
tion rather than praise for his efforts. 

In most instances for small punches for 
hcavy duty, you will see Stubb’s, or the 
next best drill rod obtainable, used. Now, 
anyone who will think it over the eleventh 
part of a minute knows it’s the poorest 
thing that can be used for such a job. 
Every toolmaker knows that fine, high- 
carbon steel crystallizes rapidly under con 
cussion. For small punches at high speed 
in heavy stock, the lowest grade of steel 
that will harden under a white heat, will 
stand up fifty times as long as the best 
drill rod. This is no theorist’s dope, but 
the result of unpleasantly intimate contact 
with the real thing. 

I do not want to convey the idea that 
it is always desirable to use low-grade 
steel for dies and punches; I only want 
to urge the selecting the 
proper stock for the conditions. For light 
work or slow speed there is no danger of 


necessity of 


your getting too fine a grade of steel. 

For shaving and drawing dies there is 
no question about the superiority of a fine 
grade of steel. Plenty of us have seen a 
fine, high-carbon steel, that should never 
be heated above cherry red, welded up to 
a die. Then wonders 
why the edges crumble and the die fails to 
stand up. 

I notice that few people stop to consider 
that the stroke of the press cuts a figure 
in the matter of speed. We are inclined 
also to get into ruts in the matter of hard- 


make somebody 


ening. Sometimes the best results are ob- 
tained with a soft punch and a hard die; 
sometimes punch and die both hard are 
best, and then sometimes a hard punch and 
a soft die get the result. 

Not long ago I saw a die that cost over 


$5,000. It makes 216 formed pieces at one 
stroke. In a tool costing as much as that, 
careful consideration of what ‘is. best 
suited to stand up under the conditions 


As 
Miller said, in regard to this die: ‘““Now 


is surely worth while. our friend 


I suppose they will give it to some slob to 


set up and run.” W. A. WARMAN. 





Cutting an Internal Gear on a Shaper. 
Editor American Machinist: 
We had an internal gear to cut, 60 teeth 


and § diametral pitch. To do this with 


nothing better than a shaper at first 


seemed quite a puzzle. We will see how 
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well it was done. No doubt it was not 
theoretically correct when finished, but as 
it pleased the party for whom it was done 
we must be satisfied. 
Of the first 
to chuck the casting and to bore,and face 
it, at the same time taking a light cut over 
the outside edge as far as the lugs G 
would permit. The object of this latter 
operation was to have a true circle for a 
After completing the above lathe 
was drilled, locat- 


course, thing to do was 


guide. 
work the angle plate E 
ing the gear blank so as to use the large 
hole F for the of the tool to run 
through, 7. e., drilling the six holes D as 
shown and fitting three studs C so as to 
use three studs at a time, and when the 
rotation of the gear brought the lugs G 
in the vicinity of the holes D of one set 
the studs were removed and used in the 
other set of holes. The heads of the studs 
being larger than the bodies gave a free 


end 
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and by filing the sharp points a litt 
very good running job was the result. 


J. N. GerMAIN 





The Minister’s Sermons and a Good Machi: 
Shop Story. 
Editor American Machinist: 

Our minister is a wise man and prea 
about half the time well-written, schola: 
sermons and the balance of the time m 
informal, off-hand But e\ 
so he does not succeed in pleasing eve: 
For the other Sunday as I \ 
after 


discourses. 


body. 
coming out of church one of 

unwritten sermons, I met one of our met 
bers, who is a well-educated gentlema 
and he think M 
B—— makes a great mistake in preachir 
Of course it 


remarked to me: “I 


so much without notes. 


easier for him, but there is so much mor 
Befo1 


written sermons,” etc. 


+ 


in those 











CUTTING AN 


yet true fit around the outside finished 
part of the gear blank. 

Taking an ordinary lathe screw-cutting 
B with 60 teeth, after cutting the 


1, a piece of 


gear 
first space in the blank, arm / 
wrought iron 14 inch thick and cut out 
so as to fit over stud K, was secured to 
the gear, the end of the arm also being 
fitted to the cut. Leaving 
everything firm as when the space was 
cut, the hole for pin H was drilled and the 
pin fitted so as to allow no side play be- 


space just 


tween the teeth. 

Loosening the clamping straps and lift- 
ing the gear B on the stud K high enough 
to clear the pin H, the blank was turned 
around to the position shown in the figure. 
Now, as the arm is out of the way, we can 
cut all the spaces included in a quarter- 
turn of the blank. As before by shifting 
the arm A back to a position 90 per cent. 
or more, so that it did not interfere with 
the tool, all the remaining spaces were 
When 


we rolled the pinion around. on the teeth, 


cut. the spaces had all been cut 


INTERNAL 


——_—- 


GEAR ON A 


me in Machinist 


SITAPER 


home I fell in with another 
a hard-working farmer 
“That sermon to-day 
Mr. B— 


seems 


I reached 
member, who is 
and he said to me: 
did me lots of good. I 
would preach that way more. It 
just like talking, and I can take it up s« 


wish 


much easier,” etc. 

Now, I imagine that the editor of the 
‘American Machinist” has a 
classes to feed just as much as the dom 


similar two 


inie, and is often puzzled to tell how much 
space to give to articles of interest main 
ly to the managers of the business and 
the men in the office and drawing room: 
and how much to other articles adapted 
mostly to the men inside the greasy over- 
alls and jumpers. The latter probably in 
cludes the larger class, and I sometimes 
think the the 
heads” of a majority of their audience 
But then I fear that the men who do the 
hand work are not as ready to be helped 
as those who do mostly head work. And 
I know it would do these same machinists 
and operatives lots of good if they would 


editors are “‘shooting over 


read these higher class of articles and 
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endeavor to get interested in them and so 
} 


keep on learning and rising and fitting 


themselves for better positions than they 


now occupy. The following story is not 


ew, but it is to the point, and I have 
never seen it in print: 

There was once an old gentleman who 
' 


vas running a small machine shop. A 
young man applied for the position of 


ipprentice. He was given some encour 
++ e b +1 . ¢alL-; . 

agement, and they were talking over thx 
. Lnaninahrw rng Cc 
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Inserted Tooth Counterbores. 
Editor American Machinist: 


Anyone who has made counterbores of 
ri 1 4 
l Tew 


solid tool steel and who after doing 


hundred pieces of work has seen them 
go into the scrap because of some defect 
in the steel, or perhaps improper tempering, 
will appreciate these suggestions for insert 

ror awed 
ed tooth counterbores 

Fig. 1 shows a good fort or counte 

, ; 

bore for small, light worl The blades 
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Fig. 2 


INSERTED TOOTH 


matter when the young man asked, “How 
long do you think it will take me to learn 
the trade?” To which the old man re 
plied, “That depends on how smart you 
are.” This pleased the young man who 
had a very good opinion of himself, and 
the old man went on to say: “If you are 
a common, ordinary sort of a chap it will 
take you about two years to learn it. If 
ou are bright and active and put your 
mind on your work, it will take you three 
r four years. But if you are right smart,” 


he continued, looking the young man 


squarely in the eye, “it will take you all 
‘our life to learn tt.” 

Someone has said that we go to school 
in early years simply to learn how to learn 
and I think it is, or ought to be, much the 


same with 


the few years that are spent 
in “learning a trade,” as we call it. ] 
will venture to say that the editor of this 
paper has learned more in the past ten 
years than in any other ten years of his 
life. And Mr. Reynolds, a sketch of whose 
life appears on page 1377, is another on 
who has evidently not yet finished his 
apprenticeship 

I think it was Daniel Webster who said 
to an inquirer who thought the legal pro 
fession a little overcrowded, ‘““Young maiz 
there is plenty of room at the top.” I 
is exactly so in our profession, and the 
American Machinist” is doing a noble 
ork in leading us onward and upward 
nd is to be congratulated that, whil 
it is thus helping others to rise, it is itself 
» steadily advancing and developing 


Hackettstown, N J J ( Gri 
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Fig. 5 
COU NTERBORES. 


are set in a taper slot and forced down 
to the bottom and back of the slot by the 
points of set-screws D bearing in the 
grooves C. The other end of blade 
held by the taper in the adjusting ring B 
Fig. 2 is better adapted for larger coun 
terbore and heavier work. The blades are 
set into slots tapering toward the shank 
and are held in place by the taper wedg 


F, which are nearly the same length a: 


the blades. £ is the adjusting ring. 
Fig. 3 shows a method of inserting teet] 
loose ream of large diameter As 
the construction gives tw 


eC ch blade 


? 1) 1 - an . +7 t 1 
Figs. 4 and 5 show two other met 


W ill be sec n, 


cutting edge: 


f inserting teeth in counterbores. Whil 
this may be a cheaper construction it 1 
not so substantial or satisfactory as thi 
method shown in Fig. 2 Adjustme! 
s obtained by inserting liners under th« 


17 


Jades when they have become worn and 


require regrinding to size 5. B 
Making a Cone-Pulley Pattern and the Molding 
Editor American Machinist : 

I send you a sketch showing a way | 
recently made a cone-pulley pattern. This 
pattern would usually be built up in seg 
ments with innumerable joints. I regard 
this way as superior, for the reason that 
the joints are in line with the direction in 
which the pattern is drawn, instead of cross 
ing it as a built-up segment pattern would 
I intended to put some hoops 


I 


have them 
on it like a pail, but time did not permit 
It has seen service without them and is 


still im good conditior By puttir 


) C 
x v I < ) t 
1 
| Wa enanvik 
’ rm 
\ < g il L ii¢ ¢ it 
p r i! 
! ert red 
, , 1 
nabied ty Olt 
» | nd 
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Unfit Apprentices. 





‘ 14 i4 | M 4 S 
Now tl ie ticle vrit 

en out ppre nd ta ( 
those W ( I 
m going | littl gum { 
he side of the foren wl a 

ith 1 s { cCnc¢ I a \\ 1 = 1 i} 
dep: rimic I ] \ een 1 \ em 
good bad and nadifferent ind lieve 
tha the large majority of boy vho are 
from their own, their parents thei 

Ider brother's choice ca to t m 
chine shop apprentices ar more 
fit for th ‘ than iron is for making 
brass casting One might almost as well 
2O tO ECXpPcl ¢ ing with rot \ vine 
or perpetual motion as to \ time and 
energy on this kind One f thi nd 
worked in machine shops for three years 
one year a an apprentice, al dt day he 
does not know how many thirtyse« ds 
there are to at ncl [ s Ip] ] may 

\ i 
h 
\ , 
/ 
y, 
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be laid at the door of those whose duty 
him, but 
such a case is that if a young man has 


it was to teach my version of 
not brains enough to learn the simple and 
familiar things of the shop without their 
veing forced into him with a hydraulic 


He 


taught the running of 


press he is not fit for the business 
may perhaps be 
ome machine which has been set up by 
mechanic and can be operated by a sort 
f automaton, and he may be to that ex- 


tent useful in the shop; but even there a 


little common sense is not at all out of 
lace, and, besides, the attainment of this 

not or should not be the apprentice’s 
roal 


The idea of putting boys in on three 


nonths’ trial before commencing their ap- 


prenticeship seems to be a good one, espe- 
ially if this trial time be preceded by 


i quite thorough examination of the ap 


plicant by one experienced in judging of 


the qualities which would fit or unfit a 
The result of 
in examination would be that nearly all of 


boy for the trade. such 


those who otherwise would have helped 


for three months to wear out the foreman, 
only at the expiration of 
the 


small amount of time taken 


to be given up 


that time, would enter works 


it all. and the 
by the examination 


never 


would be more than 


regained by this alone 
; 
knowledge 


5 
5 | 


would seem to be absolutely 


necessary for full ability to learn the trade, 


Reading, writing and a fair 
of arithmetic 
although only a limited knowledge of these 
through circumstances beyond the boy’s 
ontrol) may be offset by a_ willingness 
ind ability to learn, in which case the lad 
may be more fit than some other one far- 
ther advanced in school education. 

It may be said that there are able ma- 
chinists who cannot read or write and who 
know little of figures; and certainly there 
are such, though it must be admitted that 
they have attained to that degree of ability 
this 
that, through being deprived of the benefit 
to be received from the excellent mechan- 


entirely in spite of ignorance, and 


ical literature published, they cannot know 
of and profit by the experiences of many 
others and their efficiency cannot but be 
thereby retarded. It also is impossible 
for such to ever advance beyond the actual 
shopwork, and when they are questioned 
on subjects involving mechanical principles 
they are always found wanting in some 
points a knowledge of which would mate- 
rially add to their all-around ability. 
who once told 


It was one of these men 


me that circular saws “always become 
thicker near the center after running 
while. as the metal is drawn toward the 


men of the 
their earlier practice 


a lathe 


usually has been 


hole.” It 
same class who, in 
have attempted to set for turning 
taper by prying the tail end around, or who 


have followed the advice of the practical 


dulled file 


latter I have seen 


‘oker and tried to sharpen a 
on an emery wheel. The 
done myself, and I am now ready to be 


lieve almost any story of that kind 
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Whether it would have been better if 
such men had followed some other voca- 
tion I would not dare to say. In almost 
every business or trade common sense and 
education are very helpful, if not essential, 
It may 


not be unreasonable to say that 


there are many men in various vocations 
who are badly misplaced, and that if some 
of these had been satisfied with employ- 
ment equal to their capacity it might have 
been to the benefit of others who are barred 
from vocations for which they possess the 
ability. It is likely that those who think 
that the failure of apprentices is due to the 
foremen in charge have had experiences 
that have seemed to justify this belief, 
undoubtedly this may now and then be the 


case ; but, 


and 


as sure as cream will rise to the 
top, 2 boy with brains with a liking for 
the trade and anxious to learn outside 
as well as during working kours will ad- 
vance in spite of anything. This iast par 
ticular, that of not confining the time of 
learning to working hours, is the most im 
portant of all, as it proves the existence of 
interest in as well as ability for the busi- 


ness. CoRNEIL RIDDERHOFF. 





Molding a Rope Sheave. 
Editor American Machinist: 
Here is one way of molding a rope 
sheave in a two part flask; the upper figure 
first step. half of the 
pattern is blocked upon the “follow board” 
to a hight equal to the thickness of the 
other half, the flask resting on the board 


in the usual way; but, as this part will 


shows the One 


eventually be the cope, provision must be 
made for pouring. After ramming up, roll 
remove the follow board and make 
a bevel parting from the outside of the 
flask to the largest diameter of the wheel. 
The best way, if more than one or two 
were to be would be to have a 


over, 


made, 














MOLDING ROPE SHEAVES 

“match” to drop the half pattern into, with 
the outer edge shaped for the parting. 
This being fastened to the follow board 
would come away with it and leave but 
little patching for the molder to do on the 
joint. After setting the other half of the 
pattern in place, and before putting on 
the flask, the first is filled, 
rammed up and a straight joint (parting) 
is made, taking care to leave the ring of 


sand around the hub in condition to unite 


second one 
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with that of the flask now to be placed and 
rammed up. To withdraw the pattern 
from the mold, lift the last-named flask 
and draw one-half of the pattern. I should 
prefer to have both core prints loose and 
to come away with the flasks. Put back 
the half flask, roll over and lift the other 
half, which is the first one used for the 
The mold part at the 
bevel joint, gravity alone causing it to part 


mold. will now 





there freely. Next remove the remaining 
= 
C B 
xX A 
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TOOLS FOR SHAPING CIRCULAR FORMING 


TOOLS. 
parts of the pattern. Set the core for the 
hub. Clamp the mold, and it is ready to 
pour. 

I thought it not necessary to show the 
guide lugs and pins on the flask, as they 
will be understood. It is very likely that 
some of your readers who are practical 
molders will be able to send you a method 
of doing this work better than here de 
scribed. I know they do not like the three 
part flask business; therefore I sometimes 
make the pattern solid, with a core print 
projecting beyond the circumference of the 
wheel proper and making a circular core 
box, the cross section of which conforms 
to one half of the groove and core print 
combined. This can be turned out on a 
flat plate to place in the core oven. This 
plan pleases the molders that I am in touch 
with, but others may prefer another way 

Wma. NEwTOoN. 

Oneonta, N. Y. 





Tools for Shaping Circular Forming Tools. 
Editor Machinist : 

In turning circular forming tools for 
balls, worm-gear blanks and large or small 
fillets I find the following tools very handy: 


American 


X is an adjustable tool. A is a piece of 


'4x1-inch tool steel with a 5-16 inch hole 
drilled and 
away for the nut. 
inch at the 


reamed and a clearance cut 


B is a stud turned .750 
largest part, so that the tool 
can be set by scale from the outside edge 


and turned to fit the hole i: 


1 and thread 
ed for nut, also tapped inch 
This 


nut tightened. 


for a 5-16 


stud with the 
A 5 


through the large part of the stud so that 


screw turns freely 


16 inch hole is drilled 


the small tool C will elear the top of 4. 
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of 5-16 inch round steel flat 
tened on the top. 

) is used for smaller work, the cutting 
ool D is driven into the holder and should 


€ 18 a piece 


be turned a little taper to give clearance 
in cutting. 

Z can be made by tapping a %4-inch hole 
of X, 


lapping circular forming tools. A very fine 


in the other end and is used for 


finish can be given to the tool in this man- 


ner. H. L. G. 





Fine Power-Feed Punching Without Sub-Press. 
Editor American Machinist: 
I have been much interested in the di 


work described in your columns by 
Messrs. Doran, Woodworth, Wilder, 
Dougherty and others. I once designed 


sed tubes, 
and they 


me tube machines to draw cl 


unsoldered, through a die plate, 


ould like t 


were good mac 


show ve 
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DIE FOR FINE PUNCHING AND BLANKING 

WITHOUT SUB-PRESS 
used for very fine power feed piercing 


when it would not pay to use a sub-press 
die. 

In this die, or cutter, as it is commonly 
called, 4 is the die blank; B, stripper; C 
trimming die; D, 


} 


l piercing die, and E the 


lanking cutter die, / being the screws to 


old the stripper on 4 and G the piece 
produced, the latter shown actual size, 
vhile the die is enlarged. The holes in the 
inished e are .054 inch diameter, and 
the radii of the circumscribing circles aré¢ 
all 3-32 inch 


Now, the operation is that the stock 
» the re 
inner end 


shall enter at H, and, passing 
luced part « 
or €, 


f the stripper at the 
shall be trimmed on the edges t 
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pies Of Work done this way, 


and out of 


an infinite num 
] ° ] 
have yet to see any variation whatever. I: 


ease of repair and in every other way 


except in quickness of setting, I regar 

these tools as far superior to any combina 

tion die made, for apness and accuracy 
CuTTER MAKE! 


Facing Curved Flanges. 
Editor American Machinist: 
Some time a 
































g as employed in a 
— + Macheniad shop where a large pumping engine was 
FIG. I. CURVED FLANGE TO BE TURNED being built, and among the many piec 
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FIG. 2. FACING A CURVED FLANGI 
pass the reduced part mentioned. I think that went to make up said pump were 
it is perfectly plain that when the rear number of curved flanges like Fig. 1 
part of the trimmed stock has advanced These flanges were cast in two pieces and 


to the shoulders in the stripper it can ad- 
vance no farther, and if the roll feed has 
10 
longer than the trim, the stock will be held 


been adjusted to carry it, say, 1 inch 
rigidly in position, both on the sides on 
account of the trimming and at the end 
for the same reason, thus advancing the 
piercing to an exact location in regard to 
the blanking cutter. 

This die is simple to make and I have 
used similar ones a great deal for light 
embossing where it was essential that the 
die should trim very close to the engraved 
and leave no “fin,” the em 


work using 


bossing in place of the piercing and doing 
the piercing as a second operation between 
the blank and the embossing dies, it being 


understood that the piercing punches must 


be “entered” before the embossing force 
shall draw the metal out of shape. 
I would be pleased to show some sam 


were used as finish over the black-walnut 


lagging on a number of small steam pipes 
that branched off the 
angles Although of 


main and auxiliary 
steam pipes at right 
various diameters and bores the thickness 
of all the flanges was to be the same, vi 
¥g inch 

It was the original intention to bore and 


turn the flanges on the edges and to grind 


and polish the convex side, but, owing 
to an oversight on the part of someone 
the flanges were cast 34 inch thick, and 
were milled where the halves joined, be 
fore the mistake was discovered Aftet 
a short consultation they were given o 
to me to turn them down to inch 

The first step was to match them up 
and soft solder them togethet Chey were 
next chucked very irefully and b red t 
the required dimensions. The next ops 
ation was to smooth them up (with th 
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file) on the concave side—that is to 
the scale was not removed, but simply the 


smoothed 


say, 


and inequalities were 


They were now put on an arbor 


lumps 
down. 
successively and turned on the edges to 
the proper diameter. This done, the com- 
pound rest of the lathe was swung around 
parallel to the ways and the screw was 
removed. The thoroughly 
cleaned and oiled, and the gib was adjust- 


slide was 
ed, so that the slide would move easily. 
The stud A was now put in the screw hole 
with the spring pressing against the nut 
of the slide, forcing it in the direction 
of tailstock. 

The forked toolholder B 
in the tool post with the roller in contact 
with concave side of the flange, the car- 


was now put 


riage was put into a position to slightly 
compress spring and clamped. 

Now, it is that as the 
flange turned the roller followed the back 
and forth motion of the flange and the 
tool of course did that the 
flanges were turned on the convex side 


very evident 


likewise, so 
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angle pieces a and b, the former having 
three straight slots f, thus allowing b to 
be adjustable for width, while b has two 
slots c curved around g as a center, thus 
allowing b to be set on any required angle. 
To clamp the two members together the 
machine screws d are tapped into the nuts 
e which play in the slots f, the nuts being 
flattened on two sides so as to pass easily 
without turning around. A large flat head 
on the nuts prevents their pulling through, 
while the feet at each corner of a are made 
a little thicker than these flat heads. The 
article to be gaged, lathe center, tap or 
reamer, is placed between the uprights a 
and b, which are then closed up against it 
and fastened by the screws d. Thus the 
angle may be retained so that other tools 
may be made to match. 


W. Hz. 


SARGENT. 





Characteristics of Boys and Men. 
Editor American Machinist: 
Some time ago we were in need of a 
boy or young man who could make himself 














\ TAPER GAGE 
just as easily as though they were straight. 
When the shoulder was reached the tool 
was drawn back 14 inch and that part of 
the flange finished. 

I do not claim that 
were as smooth as one could finish a flat 


faces thus finished 
surface, but after a little polishing and 
buffing they looked very presentable and 
filled the conditions for which they were 
had about thirty of 
these to get out, we considered it cheaper 
to spend a couple of dollars for the tools 
here shown than to alter the patterns and 
WABBLER. 


intended. As we 


recast all the flanges 





A Taper Gage. 
Editor American Machinist: 

While browsing in a toolroom I came 
across an arrangement like the accompany- 
ing sketch. I had to inquire what it was, 
whereas a more expert mechanic would 
have recognized it at once as an adjustable 
taper gage. It 


consists of two cast-iron 


a a 


FOR 
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THE TOOLROOM. 
generally useful around the drafting room, 
make blueprints, etc., and, above all, who 
would develop into a good tracer and de- 
tail man. Since then we have found by 
experience that such a one is hard to find. 
We tried several, but there soon developed 
in each some serious fault which proved 
him unsuitable for the place. 

No. 1 was a high-school graduate; he 
could make a fine-looking tracing, his let- 
tering being far above the average. He 
was dressed to the top of the fashion, and 
I am sorry to say was afraid of both dirt 
and work. I hardly ever came into the 
room suddenly but that I found him loaf 
ing. While I am always perfectly willing 
to stop and show a man anything he 
doesn’t understand, I do detest having 
him always waiting for a job; I prefer to 
give him enough to last for some time, 
but just as sure as I gave this one several 
jobs at once he would do the first one and 
then wait until I asked him what he want 
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was “out of a 





ed, when he would say he 
job.” 

No. 
and exactly the opposite of No. 1 in both 
If I sent 


him into the shop on an errand, he general 


2 was a grammar-school graduate 
dress and manner of execution 
ly forgot what he wanted and would neve: 
think of washing between handling dirty 
patterns 
His inking was something awful, and | 
never was able to give him anything but 


simple work, to do which he 


] 


and going back to his tracing 


the most 
from six to ten times as long 


of the time 


would take 


as he ought, the main part 


being spent in dreaming over it. 

I felt sorry for him because he did try 
and needed the work. However, we were 
convinced that he never make a 
draftsman and finally succeeded in finding 
him a position which we thought better 
suited to his abilities. 
two we 


would 


Following these had five, of 
which these were fair samples: 

No. 6 was a high-school graduate and 
had nearly completed the course in me- 
chanical engineering in a correspondence 
school. He 
being the best mathematician in his class 
and came with the idea that he was a 
competent draftsman capable of doing any 
thing in the line of drafting 

The first day I sent one of the detail 
men out to show him about blueprinting, 
when he took the opportunity to criticise 
Upon hear- 


was recommended to us as 


the execution of the tracings 
ing of this, I thought we must surely have 
an expert. Anyone can imagine my sur- 
prise after giving him some tracing to do 
to find that it was hardly readable and the 
mistakes he made were innumerable. I 
asked him to figure the approximate weight 
of a lot of castings from the drawings. 
Hardly one in five were as near as I could 
guess. For instance, one piece which was 
14x 2x15 inches he said would weight 1% 
pounds (and he the best mathematician 
in his class!). 
After he had 
weeks I had occasion to send him to the 
foundry. He didn’t know where the foun 


I was very much relieved when 


been with us about twe 


dry was 
he came to me one day and said that he 
had decided to give up his job and go te 
college, which I thought would be very 
much like pouring water into a sieve. 

No is willing to do anything I ask 
him, can and do it 


that he is 


7 
make a neat tracing 
quickly, the only trouble being 


always afraid he will spend too much time 


on a job, and consequently makes mis- 
takes, but by continually hammering at 
him he is outgrowing it and I think we 
shall eventually get something out of 
him. 


I have seen a good many correspondence 


school graduates, each of whom thinks he 


is a little above the average 


I feel that it is a great mistake to lead 


anyone into thinking thus, for it only 


makes him dissatisfied when he finds that 


he has to bottom and rise 


begin at the 
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slowly. It is also a mistake for a man 
to learn to be a draftsman without a rea- 
sonable foundation to begin on. Unless 
he has more than average ability he can 
never be anything but an ordinary drafts- 
man, and I doubt very much if he can do 
as well as he would at the machinist’s 
trade. The ordinary draftsman is not 
necessarily a designer any more than an 
ordinary machinist is an inventor. The 
only advantage a draftsman has over a 
machinist is the greater opportunity of 
showing his ability, and this will do him 
but little good without the ability. I do 
not dispute the value of the correspondence 
schools; they are a good thing, and I 
have advised many men to take their 
course, 

A course in drawing is an excellent 
thing for any machinist. He will never 
regret the time spent. Even if he doesn't 
have a chance to use the knowledge ac- 
quired directly, indirectly it will be of 
great help to him. Any systematic study 
will help to develop a man’s mind and 
make him better fitted for whatever he 
has to do, but I would not advise him 
for a minute to give up his job in the 
shop for one in the drafting room unless 
he can see some extra good opportunity. 

I know of two men in the shop who 
began about the same time, fourteen years 
ago. The first has never shown himself 
able to do anything new without a great 
deal of explanation, and consequently is 
doing the same to-day that he began with. 
I imagine he is always thinking of some 
thing else besides his work. The second 
was always able to take up a new piece 
of work and do it to advantage, and he 
now holds the best position in the shop— 
that of inspector. 

In the drafting room the first would 
still have been tracing, the second might 
have been chief draftsman, superintendent 
or manager, but how much better off 
would he have been than he is to-day? 

A certain foreman in the shop is always 
fooling with his men; of course, the men 
ike him, but what would his employer 
think of him if he knew it? Right beside 
him was another foreman who took hold 
and worked, as well as sceing that his 
mien worked. A few weeks ago there was 
a chance of promotion. It is needless to 
say who received it. 

The main thing that makes a man valu- 
able is putting his entire energy into his 
work and doing everything the very best 
that he can. The man that is working 
for “sundown and wages” is worth but 
little compared with the man who en- 
deavors to earn all that he is getting and 
a little more, and it is seldom that a man 
gets “‘a raise’ until he earns it, 

I have known of men who asked for 
more money and who, upon being con- 
fronted with the statement that they didn’t 
work as weli as they might, would reply 
that they could earn more if we would 


only give it to them X. 
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Fastening Pulley Arms in their Rims. 
Editor American Machinist: 

Our foreman, P. Sluys, has devised the 
method shown in the accompanying sketch 
for fixing the arms of our iron pulleys in 
their rims. As you may see from the 


ZZ \ 
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FASTENING A PULLEY ARM TO THE RIM 


sketch, our pulley arms are made of iron 

pipes. To fix the pipe in the rim, Mr 

Sluys sinks the plug 4 with a hammer. 

This fastening is very secure, as shown 

by our experience. ARTHUR POLLINCKX. 
Brussels, Belgium. 





A Cheap and Perfect Stripper for Thin Sheet 
Metal. 
Editor American Machinist: 

I have found it quite an expensive job 
to make a good stripper for thin sheet 
metal disks, say No. 26 gage, using for 
the stripper 14-inch iron or steel plate. By 
the method that I have now adopted the 
disks come out of the blanking press per- 
fectly flat, instead of having the edges of 
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A STRIPPER FOR PUNCHING THIN DISKS 


the metal drawn up through an imperfect 
stripper. 

I first drilled the holes in the %-inch 
plate % inch larger in diameter than the 
sizes of the various punches, this being 
a comparatively easy matter, as a slight 
variation would do no harm. I then 
punched a dozen plates of the thin metal 


and hammered them flat. and then by 


matching them evenly, fastening them in 
position by rivets and then simply easing 
them out a little with a file and finally 
fastening them to. the stripper 
plate, | d pert strippe Wi but 
little expens | sketches will te he 
story H. R. Asu 
le ig 


Che sketch show we do inte 
work on er. Wed t go to tl 
expens fm x extra apron. W 
simply remove e regular tool-post and 
put this dev place, screw up the 


nut, chuck the work and go ahead We 


find it very convenient for keyseating small 
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A 
TOOL HOLDER FOR INTERNAL WORK ON THE 


SHAPER 


gears. This is not new, but may be inter 
esting to some who have not seen it 

Reading, Pa B. A. Roperts 

Hard Soldering. 

Editor American Machinist 

Hard soldering is an operation looked 
upon by many mechanics as one to be 
avoided whenevet po sible, the idea seem 
ing to be that it is more or less of 
chance process, with odds against the 
workmat 

If the action of heat and the nature ot 
the metals in hand are understood thers 


should be no trouble in obtaining a good 


sound joint, provided the proper facility 
are available Jewelers, as a rule, ar 
very painstaking the preparatory 

l rubbing bor sai — late 
work, rubbing ax paste upon a 

, 

exercising great care to avoid touching 
the joint with the hands, so as to have 
chemically clean metallic surtaces, et 
This is all correct, theoretically, but some 
machinist workmen also pay all attention 
to these details, and yet se sight of the 


more important fundamental principl 
especially those pertaining to temperatur: 
In a large proportion of the hard solde1 

shop, the 


iT 


ing to be done in the average 
observance of these minor details first re 
ferred to would involve’ considerable 
trouble These may be safely ignored to 
a large extent if the applications of flux, 


solder and temperature are properly mad 


To begin: Have the ont is tight 
possible, to prevent the solder from run 
ning through without filling Apply the 
flux paste before any heating is done, and 
do not put th der on until] the worl 
is at about a low red heat depending O1 
the character of the work, met l, sl ip 


etc Apply the heat to t 
than to the solder, and if the 


1 + 4 f 


immediately as it is fused, have no teat 
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Fig. 2 
A SPRING HACKSAW 


is to the success of the job. In cases 
where a joint cannot ve drawn tight, fill 
up with wire, scrap metal, filings, etc., of 
the same metal as the work. This may 
also be applied to the outside of the joint 
if it is desired to retain solder for rein- 
forcement. 

If these rules are adhered to, it will be 
unnecessary to mix your flux paste on 
slate, and slight fingering will not prevent 
the making of a good joint. However, 
cleanliness is a trait to be cultivated, and 
is desirable in all soldering operations. If 
the joint is not reasonably clean, solder 
will not flow readily, more being required 
to dispel or vaporize the grease or other 
foreign matter. J. R. Price. 


Philadelphia, Pa. 





Hacksaw Frame—Repairing a Die—Stand for 
Drills and Taps. 
Editor American Machinist : 

Fig. 1 is a spring-back hacksaw frame; 
the spring gives a constant tension on the 
blade; it is made of 5¢x%-inch spring 
steel hardened and blazed off; the blades 
seem to last longer and fewer teeth break 
out. The top view shows the flexure of 
the back when in use. 

Fig. 2 is a screw die which broke at b 
before the job was finished. <A finished 
screw c was put in and the die was adjust- 
ed by adjusting screw d. It was wound 
with iron-binding wire ¢e, then placed in a 
hole bored in a block of wood and melted 
lead f was poured in. It was then turned 
off to fit a larger die stock, and it cut as 
well as ever. 

Fig. 3 is a drill and tap stand. It is 
made of three pieces of sheet brass; the 
top piece is drilled for drills and also for 
taps, the second or middle piece is only 
drilled for drills and supports the taps, 
the third piece supports the drills. The 
holes for the taps and drills are drilled 
larger than their respective sizes, which 
prevents their sticking in the holes. The 
four legs are made of four pieces of wire 
and eight pieces of brass tubing which 
Between the rows 


act as distance pieces 
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FRAME——REPAIRING A BROKEN DIE 


of holes for the drills are holes drilled 
through the top sheet only for taps, the 
tap being placed under or in front of the 
drill to be used. o ¥. S: 





Emergency Arrangement for Circular Planing. 
Editor American Machinist: 

The casting, Fig. 1, was brought in one 
morning and we were asked to give a 
promise as to when the job would be com- 
pleted. Upon examination we found that 
to machine the arc to the specifications 
would require a larger tool than we had 

Our largest lathe would 
swing only 15 inches. We were hard 
pressed for work and did not like to see 
a job go out; so after a little we gave a 
promise, and Fig. 2 will show how we set 
about to machine the arc. 

Lathes A and B when in their proper 
places faced in opposite directions, and the 
first thing to do was to turn lathe A 
around, bringing its face-plate in line 
with face-plate of lathe B. The tailstock 
of lathe A was shifted past the carriage, 
leaving the entire space between the face- 
plate and the tailstock clear for the swing- 
ing of the cutter bar c. This bar was 
made of 2-inch square iron and clamped 
to the square arbor d as shown. The 
arbor in turn was made fast to face-plate 
by means of dog e and clamp. The cutter 
bar c does not need any more defining, 
other than to say that it was made the 
right length to give a radius of 24 inches. 
The adjusting of the tool was accom- 
plished by means of the screw f, of an 
ordinary planer 

Next, we made the piece fast to the car- 
riage of lathe b, first removing the cross- 
feed and tool-post slide. By using paral- 
lels the work was raised to the proper 
hight. The studs r and s are located to 
give the proper movement to the cutter 
, the face-plate of lathe B must 


in the shop. 


bar; 4. ¢ 
rotate to move the carriage along, and 
The tool, 
of course, can’t turn, because the lathe 4 
will not permit it to; hence, the distance 
from the lathe center to pin s is consider- 


keep the work against the tool. 


STAND FOR DRILLS AND TAPS 


ably larger than the distance from tl 


other lathe center to pinr. These pins ar 
connected by rod 2, a flat piece of iron 
4x1¥4 inches. 

The face-plate N, making complete rota 
tions causes the tool, during the first halt 
to swing from point to point m and dui 
ing other half from m to n. 

It required very little time to find th 
right radius for stud r, and we soon had 
the job well under way. We could not 
use very heavy cuts, but by using fine feed 
the work was successfully done 

J. N. GERMAIN. 















































ARRANGEMENT FOR CIRCULAR 
PLANING 


A SPECIAI 
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Vise Block—Expanding Tap—Beam_ Dividers— 
Depth Gage—Tap Wrench. 
; Editor American Machinist: 
i The sketches 


trate several simple tools which are very 


accompanying will illus 


i ‘onvenient and useful. 
rig. 1 shows a piece of steel milled in 


the shape shown, which is hardened and 
held in the vise and used as a riveting 
block. I find it to be very handy. 

Fig. 2 represents a type of expansion 


tap which gives good satisfaction where 

ed, which is mostly on brass, with fine 
pitches. A is the body of the tap, which 
has three slits, and B is a nut or stud into 
hich the taper screw C screws to expand 
e tap It 


nd fits the hole in the holder 


is used in the screw machine 
with just a 
, 


tle shake, and also a little on the pin D 


the tap 





which keeps from turning, th 











‘ Fig. } 























AMERICAN MACHINIST 


holder being made to fit the hole in the 
turret. 

Fig. 4 represents a pair of dividers with 
ball or 


pump centers or plain, whichever 


is desired. They are very handy for die 


makers in 


transterring and laying ou 
holes or work where the surface is not 


even The points can be adjusted up o1 


down the case may require he cen 
by the 


split with 


ters or points are tightened sleeve 


R, the holder being a fine saw 


and slightly taper on the end, 


Cnuck > 2 @ € 


split 
clamping the upright to 


C by tightening th 


vided with an adjustn 


eing clamped in the 
th screw an nut V1 





mee: | Serve 





Fig. 2 

















Fig. 4 
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SMALL TOO! 


the planing, which he did with 
chisel 


an old-fashioned screw plate 


] hy ’ 
powell nd « SIN c 4 m 











































Fig. 5 is a small tap wren vhich | 
made some years ag It does not diff 
much trom the general style of wren 
only in the way t iws are held Phi 
body of the wren is sawed on its edg 
deep enoug through a it I 
inch into the slot, the jaws also being 
sawed out to fit on the piece which 1s fitte 
nicely into the slot made by t vy. whi 
is hel ry the eX | 
how! 1 \ g 
the ; — 


The Development of an 


Editor American Macl 


Fig ( 1 1 fair ef 
I S p or y yea ag 
Wilk some V yo ga twe t 
eir first |e s int trad Fig 
2 shows d Driving the 
( I e firs ! s t 
) g app ( I was fortunate enoug 
» have see e erecting of the building 
nd t lave ved until the busine t 
gTeW the hop nd t The outh P 


beginning cot Si¢ f th power, Kig. 2 
ye small lathe t 12 inches swing 
nd ¢ feet betwee ( This lathe 
had wood shear chai feed, cast-1rol 
\\ \ 1 wl ( e < I v« raveied, woot 
ne pulleys d « back gear Che 
first work done the me wa 
to turn the ends of 34-inch rods 1 . 
ength of 3 inche We were intending 
to build agricultur machinery, and, a 
a start, decided to build a one-horse treae 
mill to displace the sweep power, Fig. z 
Said tread-mill power required ty t 
eight such rods. Of course. each ret 
tice was anxious to get a chance at the 
first lot, but later on he changed his nd 
The variety of work on the lathe was not 
great: turning the rods and boring and 


wheels which ran on them w 
done 

Phe heel wel 3 inch diamete 
and about gs inch face We had no chucl 
and so we bolted a piece of har 
the 


plate and bored a hole in it t 


Tact 


allow the wheel to be « 


a part of the rim projecting. Fig. 3 shows 
chuck and wheel By tur g It pindle 
and hammering the whee t could b 
very readily trued up The boring w 

done with a flat drill made from an ol 


file and finished 
We also h id a drill 


a small circular saw wa 


reamer 

SOO! 
and ther 
wood bed 


a larger lathe, which also had 


and no carriage at his lathe we used 
work 
had 
done with an old-fash 
rhis 


patterns and 


principally for face-plat 


Whatever 


on that 


turning or facing work we 


lathe was 


ioned slide rest, rest the 


boss made himself—first 


afterward all the machine worl 


exc¢ pt 
hammer 
file rhe 


and screw he cut with 


The plant outgrew the one-horse tread 
I 
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tools, both for iron and wood work. 
Nothing less would do than a 4 horse- 
power steam engine. This was purchased 
f a prominent firm in Wilmington, Del., 
still in business there. My first lessons 
in steam engineering were in firing and 
running this machine. 

The thorough knowledge of any trade 
onsists in learning it in all its branches 
No one twenty-five years ago was con 
sidered a competent machinist unless he 
could perfoi1m any and all operations re 
quired. The workmen were compelled to 
make and keep in order all the tools used. 
Our blacksmith shop was very small and 
poorly equipped, but in it we learned to 
forge and temper our tools and to make 
the great variety of forgings required in 
a country repair shop. The things learned 
in that little 


times been useful in overcoming difficul- 


blacksmith shop have many 


ties encountered when no regular black- 
smith was at hand. 


Step by step we built 
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to start in the machinery business just as 
the proprietor of this shop did, he starting 
with less than $1,000, at the age of thirty- 
five, and gradually building up a concern 
which to-day employs nearly 200 men, and 
which is doing a good business in the line 
of power transmission and turbine water 
wheels, 

Any smart young man, if he had the 
grit, could start as his own boss with no 
capital but his kit of tools, and not only 
make a living but in time a fair compe- 
He would have to be energetic and 

Whatever he did would have to 


tence. 
patient. 
be done right. He would have to be cap- 
able of doing almost anything that could 
be called for, from the filing of a common 
wood saw to the rebuilding of a steam en- 
gine, automobile, bicycle or any of the 
machinery of the present day. 

Why don’t some of you young men try 
it? Don’t locate in a city. Strike out in 


the country to some village as far as pos 


— ~ 
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THE BEGINNINGS OF AN OLD SHOP. 


up a business and collected a fair equip 


ment of tools and appliances, learning as 


we went along, the various branches of 
the machinist trade, as well as pattern- 
making and wood working, as at that 
time required in the manufacture of agri 
cultural implements. We did not, perhaps 
become fine workmen in all things, but we 
learned the foundation work thoroughly. 
After four years we added to our plant a 
‘mall foundry, and this enabled the boys 
to learn to some extent the trade of mold 
ing and, incidentally, iron melting and 
mixing, so that at the age of twenty, they 
had had a very thorough training in the 
line of work done, although it was rough, 
and none of the refinements now neces- 
sary had been learned. They were cap- 
able of starting out for themselves, either 
as journeymen or as proprietors of simi- 
lar establishments. In my opinion there 
are at the present time plenty of chances 





sible from the large towns. Start your 
little shop, even if not more than 10 feet 
square, and without power of any kind if 
you have no money to buy it. Do what 
you can, and if you are what you ought 
to be you will soon become indispensable 
in your neighborhood. The chances are 
far better now in this age of machinery 
than they were thirty years ago. But you 
must be a mechanic, and well posted on all 
classes of work. You may never become 
wealthy, but you will have the satisfaction 
of leading an independent life, and stand 
a good chance of accumulating all that 


B. W. t. 


Ss 


necessary for your needs. 





Wrench for Lathe Dogs—Carbon Copies of 
Sketches. 
Editor American Machinist : 
The sketch explains a handy attachment 
which is quicker than a wrench for tight- 
ening or loosening lathe dogs. It is made 
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of machine steel, case hardened, and is 
fastened to the right-hand side of the 
apron. 

It seems to me that the practice of mak 
ing carbon copies should be adopted by 


foremen who have to make sketches for 


a N\ 


a Sy 


ay, > 








WRENCH FOR LATHE DOGS 
men to work to. This is done in the office 
and it would be just as advantageous in 
the shop, and would cause practically no 
more work or trouble while it would save 
a good deal of both It is hardly neces 
sary to state how desirable it is to have a 
copy, instantly accessible, of a_ sketch 
which may be going the round from black 
smith to machine or vise and which pos 
sibly will be rather the worse for wear by 
the time the job is done. D: E. F. 





Turning Eccentric Piston Rings. 
Editor American Machinist: 

The following method of boring and 
turning eccentric piston rings at one setting 
resulted in a considerable saving of tim« 
The casting, of the usual flanged type, was 
fastened to the face plate by cap screws 


from the back, being chucked true by the 


bore. The boring tool S of special air 
hardening steel was inserted in a 2-inch 
bar B carried by an auxiliary cross slide 
Al bolted to the carriage on the side toward 
the tailstock. Alinement was of no im 
portance. To turn the outside of the ring, 
the inside being bored true, it was neces 
sary to impart a transverse reciprocating 
motion to the tool. To accomplish this, 
the lower cross-feed screw was removed, 
the compound rest being used for getting 
the depth of cut, and a long roll R mount- 
ed on a heavy stud securely attached to the 
cross-sliding block by the bracket N was 
brought into contact with the eccentrically 
turned edge of the face-plate. A heavy 
spring, not shown, between the cross-slide 
block and the back of the carriage main 
tained the contact. 

For cutting off, a gang tool was used 
so stepped that the outer one was cut off 
others 


first and then the successively 


A. Bh 


nearer the face-plate. 





Tool-PostSfor Round Steel of Different Sizes. 
Editor American Machinist: 

The accompanying photographs 
trate a tool-post I devised for using round 
stock of different diameters for boring and 
sometimes also for turning. In turning 
square threads it is especially convenient, 
as the same tool can be used for either 


illus- 




























a 














—————— 

















AMERICAN MACHINIST 


February 


























ight or left hand threads by inclining place of at least half a dozen of the styl la 
the tool to the pitch. The side clea now in use, as the same tool can be set eve ee find 
ance of a cutting tool may also be changed out at any length to bore any hole within t tw et i Fd 
for various purposes its range For some lathes I made two Showed UI irst set wa bun 
In Fig. 1 the hole A in the central stud posts—one to take small stock and one "le recess int pail to hold the ear It 
is a clearance hole and the tool or bar to take boring bars which we had on hand Vas put o1 horn di » you could slip 
vuld not touch the sides of it. The coil For the large r sizes the ele vating screw tiie pail , iitel t \ ill 
spring B shown on the stud is used to’ was left off of the bottom collar. The post hed e( 1 set \ to <« 
is much more convenient than the tailstock @own the edge around the ear It wa 
spindle for holding drills, as the feed can et in the me hori nd had a strong 
be used P CONE ) the edge ind 
When I devised this post I had no idea then the puncl > would come down and 
that anything of the kind existed, but on et the metal around the ear kd said 
applying for a patent was informed that ™@¢e a & d, neat b and w Lt good 
a patent had been issued to F. H. Carhart “UNS, Dut he cat way n 1 
of Virginia for a post embodying the same "e¥er New It It was | 
principles. I have never scen it advertised H pl t i 
and do not know of anyone who has pr I ) ti hi 
Perhaps some of your readers can inform P" ked up t tches that Ed made and 
us if they have ever seen anything of th [ had 1 worl g the | t thei 
kind on the market I’, H. SovereiGn Cop) | thought d yr and 
A Press Work Trick \. P. Pres 











We were all sitting around the heater 


FIG. I. DETAILS OF TOOL-POS1 at noon time when one of the toolmakers Sawing for Dovetailing. 





ise _ came in. He was a new man and had_ Editor American Machinist 
worked everywhere, from Maine to Cali We recently had a job which called f 
fornia. He said: a dovetailed bos Neither a dovetailing 
“Boys, I can show you a new trick with machine nor a Colburn saw was availabk 
press tools.” for the worl \ templet B was gotter 
“Well, what is it?” said the boss as shown in the three eV i Fig. 1 nd 
| 
\ 
: a | 
The Ear 
e ee a Oe 
o 
Bect tof Pail 
{ 











= 2d Operation ] a i 
' = 


FIG. 2 TUOL-POST WITH TOOL IN POSITION 


raise collar C and release the tool when 
nut D is loosened. For convenience nut 
D should be made to fit footstock wrench 
Dowel pin £, fitting loosely in hole F, 
causes the two collars to turn together 








Horn 





of Press 


when changing from one size of tool to 
another. 

Fig. 2 shows the post assembled ready 
to place in the rest. I have made these 
posts to fit nearly all of the lathes in the 
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steam engineering department at the Mare 
Island Navy Yard. One tool will take the A TRICK WITH PRESS TOOLS 














fastened to the circular saw carriage A 
The ends of the box C were gotten out to 
ize and fastened together. The saw was 
lowered to the proper depth, 


cutting to the lines on one side, then re 


and after 
versing and cutting the other side, the re- 


maining stock, was removed by a series 























yf cuts. The only hand work necessary 
sn » - 
B Cc B 
Fig, 2 








Fig. 3 


SAWING DOVETAILING 


FOR 


was to smooth the bottoms of the mortises 


across the grain. 
After the mortises were cut B was laid 


in its side as shown at Fig. 2 and the pins 


were cut. The box, having seven mot 


tises and tenons on each corner, was com 
pleted in two and a half hours. Perhaps 
the method 


readers, but I trust others may be 


new to sole 


found 


shown is not 


to whom it may be of service. 
C. R. Harris 





A Tapping Attachment. 
Editor American Machinist : 

I send you a sketch of a tapping attach 
ment for an upright drill which I designed 
and made while employed at the shops of 
Townsend & Downey, shipbuilders, Staten 
Island. While not new in principle, it may 
some to see in detail how I did 
It may be well to understand 
When the tap is tap- 
ping, everything turns together as if it was 
all solid, the 
spindle, when it stops feeding down the 


interest 
the trick. 
how it is used first. 
If you have a stop set on 
tap still continues to feed until the cross- 
pin jt disengages from the driving pins 1, 
when the tap stops while the other parts 
continue to turn. You hold the handle k 
(which is considerably longer than here 
does turn. 
Screwing in the handle k, thus tightening 
the friction, stops the main cylinder a, 
and then gear c’ turns the 
carrying the tapping socket and tap with 
it. When the tap is backed entirely out 


shown) and the collar g not 


other way, 


turn handle k the other way, releasing the 
friction, and everything is ready for tap 
The following letters 
of reference supply all 
the main cylinder or gear case; 


ping the next hole. 
needed informa 
tion: a, 
driving gear; ¢ 
intermediates; d, 


bh, cap for cylinder; c' 
driven gear; c* and c*, 
shank of gear c’, fitting the drill spindle; 


e, socket for tap with upper end squared 


to slide in square hole 
intermediate gears; 


screw 





TAPPING 


AMERICAN 


with 





& 


handle to 
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hardened tool-steel cross-pin, squared t 
and 7, nut t 


W. U NGER 


washer, 
FRED 


engage pins 1; 7, 
hold g in place 
Attachment for Circular Planing. 


1 


Editor American Machinist: 


Here is a “kink” for a planer 


the “Ag rical \acl 


| 


was publi-hed i1 
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; f, spindle for 
friction collar; k, 


eo A, 


es? 
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CIRCULAR PLANING 


fathe: s grand 


ist’ “My 
father’s brother-in-law handed that design 


years ago,” or 


down to mechanical posterity.” In these 
days of specialization I believe it is the 


practice for employers to confine the labor 


of a mechanic to one machine. As time 
hops along, I think perhaps it is bette 
sO, as it gives the operator a chance to find 
out and design quicker ways of getting 
out the finished product. 

I have watched the platen travel back- 


ward and forward for five years, and dur- 


ing that time I have stumbled on to a few 


“kinks,” some my own and some other- 


wise, that I have endeavored to incorporate 


in my work. This circle planing attach- 


ment is my own to the best of my knowl- 


edge 


A A are square pieces of steel with stems 


turned and threaded. One 1s screwed into 


the vertical sliding piece of saddle and 


the other into an adjustable clamp 


The one in slide is threaded to receiv 


lead screw FE and the other has a plain 
hole to receive the unthreaded part of / 
with collars on each side 1.4 are not 
screwed in tight but swivel as required 
when the slide is moved by turning th« 
screw. 8B are studs similar to 4 A and 
bored to receive screw C. Collars (omit 
ted in the drawing) hold the screw in 


position to move the quadrant to the full 
extent of the slot H 

The upper fixture is designed to machine 
The tie-bolts that hold the 


slide to the saddle are adjusted just tight 


large circles 


enough to allow the slide to be moved 
The lower fixture is for smaller circles 
and the tie-bolts that held the quadrant 


Now don’t 


everybody jump up and say, “Why that idea 








eT 
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slide are slacked sufficiently to allow 
Both fixtures are detachable 
ind are handy potatoes 
In practice the lower jigger 


nterfering with the arc 


g of the tool changes 








in a toolroom 


as it allows the operator 


down without 
be cut, while 


yperating the upper fixture the chang 


11 
4il 


radius. In 


saddle to the rail 
CARROLL ASHLEY 





Referring to the 


work on the shaper, 








Internal Work on the Planer. 


ool-holder for internal 
shown by Mr. Mor 


made a dey 1c¢ 





I 








sketch explains itself. 


wedge between 


apron when 1 


rHE PLANER 


planer, about 
accompanying 
bar is made 
block | slightly, 


which will allow of its being loosened by 


the bar and 


is necessary to change the 


block projects 


f the apron so that it can 
be blocked down when necessary 
B. D. TILLINGHAST. 





Contraction or Expansion of Steel in Hardening? 


Editor American 


evidently is under the 


outside layer 








9 


In recount 


with a lot of 
difficulty with the 
“The Old Man said I should have 
steel would contract on hard 


down the Old 
other mistakes 
on this one, 


impression that 


hardening Such, 


into the the 


ns—for all we 


is question is theory—I would 
o speak of the idea I first held on the 


one still quite 


tool steel being 


lear through, is 


1 


-ooling liquid 


is immediately cooled 


center, com 


ressing the center and making it mors 
harder As I said 
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above, I believe this is the view commonly 
held by mechanics as to why steel hard 
ens. The only trouble with the theory, 
so beautifully simple, is that a piece of 
steel 1s not contracted but expanded by 


the process of hardening In time we 
his in the shop, as, for instance, 


learn t 
when after having carefully fitte 
stud we have it hari 
large for the hole it had been fitted t 

If we plunge a block of hot steel int 
water we immediately chill the outer 
layer; this outer layer will attempt to 
compress the center, but the center, even 
though soft to the verge of malleableness, 
is not compressible; therefore the outet 
layer is stretched to a greater size than it 
heating. When the center 


of the block cools, it will of course tend 


had before the 


to pull away from the outside, thus set 


ting up that combination of strains in a 


piece of hardened steel whose results 

often lead the diemaker to ask himself 
whether life is worth living, as he sees 
his week’s, often month’s, work returned 
from the hardening in from two to a 


dozen pieces. This expansion of steel on 


hardening is the greater the higher the 
steel is in carbon; thus we have the greater 
difficulty with breaking dies when using 
harder steel; also its effect is cumulative, 
though at a decreasing rate. Thus any 
piece of steel in time must be broken by 
repeated hardenings, as the strain be 
tween the center and the outside becomes 
greater. This latter point I know is not 
appreciated as it should be by some peo 
ple. I once had a superintendent say to 
me, referring to a die broken in reharden 
ing: “That die has been in use in this 
shop for years, to my knowledge; it has 
been rehardened twenty times, and there 
is no reason why it should not be re 
hardened indefinitely.” (Annealing of 
course lessens the internal strains, and it 
also allows the piece of hardened steel 1 
contract to a certain extent 

In Horne’s “Metallurgy of Steel,” page 
29, and again at page 257, are given some 
figures showing the change of density 
some steel undergoes in hardening It 
is about 7.83 unhardened, to 7.75 for hard 
ened. If anyone wishes to pursue this 
subject further, I would refer him t 
Horne’s work, as it probably contains the 
greatest amount of reliable information 
on the subject of any work 


yet published 
PERSEVERANCI 
Improving the Tapping Attachment. 
Editor American Machinist: 

At page 1359, Vol. 24, there are a letter 
and a sketch of a “Handy Tapping Attach 
ment” from Mr. Winfred C. Rodger 
Providence, R. I. Having designed a tap 
ping attachment which has been doing 
good work for several years, and is in 
some respects similar, I offer the follow 
ing suggestions for improvements: Make, 


in place of the stand or frame, a case that 


will keep chips, etc., out of the gears and 
clutch. Let the hub of the driving ge 





The Traveling Mechanic—Force Fits. 


chanics who coul 





210 
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‘technically’ called a misfit. As to rules 
for driving fits there are none, and as far 
as large fits are concerned, there never 
will be any. 

The three things essential in making a 
fit of any kind are a pair of outside and of 
inside calipers and a mechanic at the back 
and 


that 


them who use his head 


the The 


will apply to force fits on one grade of 


end of can 


hands at same time rule 


iron will net do on a harder grade, and a 


rule for iron or steel fits will not work 


[ am afraid we would find very 
the 


on brass 


few shops equipped with necessary 


tools for calipering, say, from 12 to 36 


inches or larger by micrometer measure 


ments. In a 36-inch caliper there is con 
siderable deflection, as anybody may dis 
cover by calipering vertically and then 


calipering horizontally In regard to us 


ing paper to assist in making fits, where | 


was “cubbing’’ my instructions from our 
foreman for both shrink and = force fits 
were as follows: “Find the exact size of 
the shaft; bore the hole to just the frac 
tion of a red hair smaller than the shaft, 
and drive on.” [| found the exact frac 


tion by experience and my own judgment, 


and have had fairly good success in both 





force and shrink fits by the use of this 

formula 5. G 
Ethics of Job Work. 

Editor American Machinist: 


Referring to your recent editorial on 


“Some Jobbing Shop Problems,” concern 
ing this subject it seems to me that what 
is needed is a liberal application of healthy 
common sense and a desire to do justice 
Shops building machinery and _ selling it 


in competition with others are perforce 
obliged to cover the losses from poor 
workmanship, bad castings and broken 
tools by adding a percentage to the selling 


This 


not always added equally to the prices of 


price of the product percentage is 


all lines of the product, but is sometimes 
borne chiefly by the product which is the 
most profitable. There is no valid reason 
why much the same system could not be 
applied to a jobbing shop. In fact it is im 
possible to do justice to all) customers 
without carrying out this principle more 


or less completely. When the shop owner 


hires men he assumes responsibility for 
ail mistakes made by his workmen, and 
when he does a job for a customer hx 
practically agrees to do the work as well 
and as cheaply as he can get it at any 


other job shop. If he did not do this he 


would not get much work to do. Having 
this, if 


piece, making the job cost perhaps twice 


agreed to his workmen spoil a 
as much, and the customer is charged with 
it, he must pay double what he might have 
paid for the same job at another shop, or 
in case he had a like piece done at different 
times, in the same shop, he would pay 
Or 


again, two different customers might have 


double the price om one occasion. 


similar jobs done at the same shop, and 


one might be charged much more than 





the other. It ought to be perfectly ob- 
vious that there is an injustice perpetrated 
That it is 
not avoided is due either to ignorance or 

To 


avoid the trouble, charge all such losses 


here which should be avoided. 


deficient moral sense and courage. 
to the profit and loss account and raise 
the shop rate enough to cover it. If this 
cannot be done, it is about time to make 
an assignment or appoint a receiver. 

In carrying out the principle in a job 
shop more judgment is required than in a 
shop making a standard product, because 
the time spent on a job is one of the fac 
If this 


an entirely routine manner in 


tors in making out the bill for it. 
is done in 
the shop and office, it will often work an 
bills, before 


being sent out, should be inspected by the 


injustice to customers. All 


foreman or some man who is competent 


to do so, to see if there are any over 


charges or mistakes in them, and if for 
work similar to that done at a previous 
time, should be compared with it, and if 
there is apparently too much difference, 
discovered if 


should be pos 


the reason 
sible 

If, after inspection and comparison, the 
bill seems too high, it should be changed 
so it will be only a just charge to the cus 
tomer. [ have a number of times been 
called on to pass judgment on bills ren 
dered for job work, and I find it not an 
uncommon thing to see bills in which there 
is a glaring hiatus between the work done 
and the price charged for it 

It is, 
the shop that 


should, for customers sometimes insist on 


however, not always the fault of 
jobs cost more than they 
having things done in their own” way, 
against the will and judgment of the shop 
management, and then, if not satisfactory, 
want to blame the shop for it. This is 
one of the most disagreeable features of 
the jobbing business, for which I can offer 
no fully satisfactory remedy. 

Regarding the matter of broken tools, 
valid evidence that a job is 
The 


sometimes 


they are not 
being pushed along at the best speed. 
best of men of will 
break a tool, but every experienced fore 
that who break the 


best 


course 


the men 
the 


man knows 


most tools are not workmen 


Breaking of tools is more often the result 
of reckless use or lack of deftness of hand, 


than to being crowded beyond _ their 


strength for legitimate use. There are 


genetally in every shop one or more men 
the tools 
they break, but I never knew one of this 


who are noted for number of 
sort to be the best workman in the shop. 
They are sometimes good men on certain 
kinds of work, but the good, all-around 
mechanic who can always be depended on 
to do the best on a job is never an habitual 
tool breaker. 

In job work, a certain machinist might 
break a $5 drill doing a $1 job for a cus- 
tomer, while in a previous job he used 
the same drill on a job worth $6, and it 
ought to be perfectly obvious that it would 


not be just to charge $6 for the last job 





because the drill happened to be broken 


while doing it. Of course this is perhap 
putting it in an extreme way, but it show 
that it is essentially a wrong idea. 

The the 
ought to be, that no customer should |x 


cardinal principle in matter 


charged for anything on a job which 
plainly was not properly required for th: 


doing of that particular job. Keeping thi- 
in mind, it ought not to be exceeding] 
difficult to do substantial justice to all cu- 


tomers. BELL CRANK 





A Co-operation Plan Under Which Molders Own 
Shares in a Foundry. 
Editor American Machinist: 

Co-operation has been tried during th: 
last year at the Bowler Foundry, Clev 
land, Ohio. At 
just held it was reported that the new plan 
had been beneficial to employees and own 
During the molders’ strike about 


the first annual meeting 


ers alike. 
a year ago the Bowler Company was or 
ganized into a stock company and incorpo 
a capitalization of $75,000, of 


rated with 


which $30,000 was paid in. The employees 
were given a chance to buy shares at terms 
that made the purchase easy, and thirteen 
of the molders out of the fifty employees 
of the company bought stock. Most of the 
men hold from two to five $100 shares 
and one molder has forty of the shares 
Ownership of the shares makes them part 
proprietors of the business During the 
year the company has had no labor troubles 
of any kind, and at the annual meeting 
the men were enthusiastic tn their approval 
Mr. N. P 


ler said that he had for a number of years 


of the co-operative plan. Bow 
believed that such a co operative plan as 
the company had tried would be advan 
tageous, and he was glad to find that it had 
been a complete success. One of the feat 


ures of the meeting was a dinner at the 


Forest City House and an evening at the 
Empire Theater afterwards, the stockhold 
ers being the guests of Mr. W. C. Bruce. 
the president of the company. The other 


N. 2. 


Bowler, 


officers are: 3owler, vice president : 
F. W. and treasurer; 
G. W. The 


with Mr. Chas. Cunz, compose the board 


secretary 
Balkwell, engineer officers, 
of directors. 

For my part I think that it is better than 
the premium or bonus plan, or any othe 
of the plans to make a man work harder 
I was in this shop some time ago and 
found all the men in the shop doing theit 
best, to get a little money for a rainy day, 
That is 


a great inducement, and another thing is 


besides working for themselves 


that their industry is an incentive to those 
who are not stockholders in the 
What do you think of it? 


THos. WATHE\ 


shop 





A Milling Jig. 

Editor American Machinist: 
In the accompanying drawing are shown 
three views of a jig designed for the rapid 


milling of the slots E in the piece J), the 
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grooves to be accurately spaced within a J/ are screwed down upon the piece /) All the existed int 
fair limit. As will be seen, the casting .4 marks on the bracket and index collar am about t { t The pump. g 

s planed on the under side, a tongue J brought in line and the cap B 1s tightened ww intolerable <A t and 
fitting the milling-machine table. The cap After the first groove has been milled racks we macl 
Bis held by the studs 7. The joint be nuts holding cap B are slackened s stituted helow 
tween the cap and the casting .{ is at the ciently to remove any unnecessary fric lant dt t 
enter of the bored holes. The cap does 
not come quite in contact with the lowe “ty 

ot ¢ | Ut ( A | 1¢ Q > uM 
casting, thus allowing it to rest on tl i CI i 
us rs for , Nose F oclat : 

u hings for the purpose of clamping i) fu 2 | 
them. The revolving parts (7, consistit ‘ ee 
of gear G, bushing S, collar ]* and wh« om etre > 
!” in the case of number one, the remai HT Bu ae M oy | 
ing three being identical with the except eum 

f the worm wheel, are made of machine: 

- ' nee i = = . 

teel and preferably of one piece I ar N\\ iL A B <L) i 
bushings are bored a neat sliding fit f I = 4 . r ,; 
he pieces J), which of course are accurat: "| “= } Gwe QJ = Y }) 
= ‘ \ s 
y turned ee B jee ( —— Fi te 

The brackets QO are cast solid with tl id = ——- : r 

1 = — ¥ 
plate A In the tops of these brackets at 7) a 2 BJ 4+-\ = 
two journal boxes to receive the journ =a 

2 G ( G ty - \ 
n n_; ny n_, s 
l =a) - ‘ yy 
‘ Th 7 ' of ) | 
{5% D 
cy, ko \ I ) ' 
— — x 
Ct UU, n. 
L. + A 
iy = 1 
es ae | K — 


Rk on the ends of the resistance piece / 


he 


This piece is bored and threaded for t 
four adjustable tool-steel centers /i. / 
when in its normal position, is prevented 
from swinging outward or backward by 
the plugs F F. In the lower end of each 
of these plugs there is drilled a hole into 
which is inserted a light spring of sufh 
cient strength to sustain the weight of the 
plug and keep it up to the limit of its 
travel In the sides of the plugs small 
pins are placed to prevent the plugs from 
falling out and also to enable the operator 
to press them down when it 1s desired 
to release the swinging piece / The end 
view, with half of the resistance piece 
removed, shows the arrangement of the 
gea&rs 

The index bracket O is set into the cast 
ing .f and is made a good fit to prevent 
iny movement. The worm, its shaft and 
index collar are made in one piece. 1 
outer edge of the collar is beveled, and 
can be graduated to suit the conditions, 

line being placed on the upper face of 
the bracket with which the lines on the 
collar are made to coincide in 1 
manner 

The angle plate C is a plain casting 
lrilled for holding down bolts / and bored 
ind reamed for the steel centers P P 

In using the jig the piece L is swung 
up out of the way. The pieces to be milled 
are placed in position by sliding them 
through the bushings. The swinging piece 
L is brought down and forced over the 
stops F F. The centers H are then tight- 
ened, either by hand or with a lever, holes 
for which have been provided. The screws 








between the 


and the pieces are 


tion 


bushings 


Lurie 


and their be 





Compressed Air 
Machinist: 


Editor American 


Not 


machines for lubricating their cutti 
Phere 


tools are entirely 


satisfactory 


Oil Service. 


usually trouble with leaky joints 


belts get oilsoaked 


everything within reach 


that the oil supply is 


and throw « 
It often happet 


not nec cle d. It 


all rotary oil pumps supplied 


1 


Wil 


d to the next pe 
S. B. McQu ape. 


the pumps keep running, wasting worl 
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rod are fitted to each cylinder, and cup 


leathers are used for packing; the rod has 


no packing. The apparatus is single act- 
ing, and the pistons are returned to the 
upper position by the counterweight C, 
through the rope and rods shown. The 
whole thing is set into a tank, not shown, 
into which led the used oil. The oil 
rises on the inside of cylinder B as well as 
on the outside, passing in through the 


mall hole through the 


check valve D. A 


ide of cylinder B, near the top and clos¢ 
under the lower piston when it is up as 
far as it will go, allows the air to escape, 
ind it is closed as soon as the piston de 
cend distance equal to the diameter of 
hole. When the oil is high enough the 


float E trips the hook /, the weight G 
falls and opens the air valve /7, admitting 
air on top of the small piston. The pis- 
tons descend and the larger one forces the 
When 
the piston is near to the lower limit of its 
strikes the rod K 


oil in cylinder B to the upper tank. 


which passes 
through and this lifts 
weight G in position for another “cycle.” 
It should be 
float 
with the hooking up of weight G until the 


travel, it 
the cylinder A, 
noted that the trigger on the 


remains in a position to interfere 


pistons return, and must be constructed 
accordingly 
Che relea 


ip and too flimsy, 


sing mechanism was first made 


very chi otherwise the 


operation seemed to be good; so it was re- 


placed by better, and after that it worked 


entirely satisfactorily for several years, 


and so far as I know it is working still 
The time of making it complete and in 


stalling was thirty-five to thirty-eight 
and afterwards eight to ten hours 


It required 


hours, 
for a new tripping mechanism 
no attention except cleaning out; but if I 
had to make another I think I should dis- 
pense with the pistons and admit the air 


on top of the oil, and, so to say, “blow it 


“” 
The advantages as I see them are: 
cleanliness, no belts, no bearings, noise- 


lessness and no motion except when 
wanted H. F. 





Method of Sinking a Drop-Forge Die. 
Editor 

To sink 
butt or breech plate of a gun 
a great deal of hand work and a consider- 
able amount of to do a 
good job. I had several pairs of such 
dies to sink at one time, and the purpose 


American Machinist: 
a pair of forging dies for the 
involves 


care if one is 


of this article is to show to the readers of 
the “American Machinist” 
vised to make the machine help me some 
on the job 

I am too much of a Yankee to have any 


a scheme I de 


love for hand work, and if there is much 


ahead of me, am apt to work my 


to get a 
The one shown by 


gray 


matter overtime if necessary 


scheme to avoid it 


the accompanying sketches did not. elimi- 


nate all the hand work, but it did help a 
lot 
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a shows the piece which was to be forged 
the well-known butt plate of a military 
The termed 


Tace 


rifle. dies were what are 


“match and are shown by b and c, 
b being the bottom and c the top die in the 
drop. 

The plate was to be redropped—that is, 
forged, pickled to remove scale and re- 
dropped at a heat so low that it would 
not scale, thus giving a surface which could 
be finished on the polishing wheel and the 
edges only were machined. 

I chipped and filed the entire bottom im- 
and when 


pression in the first pair, we 














got some samples our military inspector 
4 
; 
' 
e | k C 
d 
c re. 








A DROP-DIE 


put his micrometer on them just as cheer- 
fully as he did on a piece of machined 
work, and insisted that they come within 
two thousandths of the drawing at the 
two thickest points, they being the only 
places where he could apply his caliper. 
All argument was in vain; he must have 
some samples like the print, and to get 
them out of this pair involved a whole 
lot of scraping and grinding on the tem- 
pered die, accompanied by lots of unchari- 
table remarks about the inspector. 

Visions of the pairs of dies to follow 
haunted me in the small hours of the night 
and caused the making of the former-plate 
d and cutter e which solved the problem 
very nicely. 

The line k on d was filed as near to 
shape as possible, secured on die b by the 
pin holes shown, and a cut made with the 


cutter ¢; # acting as a former-pin, a strip 


AND TOOLS FOR MAKING 
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of lead was then placed in the cut and 
the dies squeezed together, giving a form 
which could be measured with a microm 
eter, and by filing and cutting in this man 
ner I was able to get a templet or former 
that corresponded exactly with the draw 


ing. With this former and the cutter 
the dies were quickly machined, as show: 
by the dotted lines on b, and an accurat: 
outline secured at every point where the 
inspector could apply his gage 

There was lots of chipping and filing 
left still, but the cut, exact 
depth, was a great help and gave assurance: 
at the start that the die would be O. K. at 


as to form and 


| \ ef | 














a 
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the points where it could be measured, and 
a lot of time was saved on the job 

The cut y in c was easily machined and 
the cutter f was made to machine z in 
the spindle being stopped and the machine 
used as a slotter, which did the job much 
better than it could be done with chisel and 
file and in a fraction of the time 

The dies warped very little in tempering 


and samples were secured which were 
quite satisfactory, though I doubt if the 
methods used to get them would prove 


commercially profitable. T HEODORE. 





The National Bureau of Standards. 


We have previously mentioned the estab- 
lishment by authority of Congress of the 
National Bureau of Standards at Wash 
ington, and a short while ago had the 
pleasure of a call by Dr. S. W. Stratton, 
the director of the bureau, who in addition 
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to his scientific and technical attainments 
; obviously endowed with a liberal degree 
the habit of calling 
and who is especially de- 


f what we are in 


horse sense” 
rous that the new bureau shall be made 
seful to the manufacturers of the coun- 
y. Dr. Stratton sends us the following 
atement regarding the bureau and the 
ork it is prepared to undertake: 

3y an act of Congress approved March 
1901, the Office of Standard Weights and 
leasures of the Treasury Department was 


n July 1, 


onal Bureau of Standards, the functions 


1901, superseded by the Na- 


The custody of 
the 


f which are as follows: 
he standards; the comparison of 
tandards used in scientific investigations, 
ngineering, manufacturing, commerce and 
ducational institutions with the standards 
idopted or recognized by the government ; 
he construction, when necessary, of stand 
rds, their multiples and subdivisions; the 
esting and calibration of standard meas- 
ring apparatus; the solution of problems 
hich arise in connection with standards; 
he determination of physical constants and 
ie properties of materials, when such data 
e of 


r great importance to scientific or 
manufacturing interests and are not to be 
obtained of sufficient accuracy elsewhere. 

The bureau is authorized to exercise its 
functions for the government of the United 
States, for any State or municipal govern 
ment within the United States, or for any 
cientific society, educational institution, 
irm, corporation or individual within the 
United States engaged in manufacturing 
r other pursuit requiring the use of stand- 
rds or standard measuring instruments. 

For all comparisons, calibrations, tests 
r investigations, except those performed 
tor the Government of the United States 
or State Governments, a reasonable fee 
vill be charged. Provision is also made 
for the purchase of a site and the erection 
f a suitable laboratory, its equipment with 
the most improved facilities and the per- 
mnel necessary for the organization of 
he bureau 


A suitable 


Washington in 


site has been selected in 


a locality free from me 


hanical and electrical disturbances, and 


vet easy of access. Plans are being pre 


pared for a physical laboratory which will 

equipped with apparatus and conveni 
neces for carrying on investigations, and 

testing standards and measuring in 
truments of all kinds. Also a somewhat 
maller building, to be known as a mechan 
will contain the 


‘al laboratory, which 


power and general electrical machinery, the 


nstrument shop, refrigerating plant, stor 


ge batteries, dynamos for experimental 


tor 
neasurements requiring heavy currents. 


and laboratories electrical 


| urposes, 


[he construction of the buildings will be 
ished as rapidly as possible, and it is 
will be ready for ocu 
1903 


have 


xpected that they 

ancy by January I, For the present 
secured in 
he building occupied by the former Office 
{f Standard Weights and Measures, with 


dditional quarters been 
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to the organization of the bureau 


a view 
and the immediate development of the 
more needed extensions of the work here- 
tofore carried on, such as photometric 


testing of instruments 


measurements, the 


for determining high or low temperatures, 


clinical thermometers, chemical glass meas 


lectrical apparatus used 


uring apparatus, «¢ 


to measure aiternating currents, pressure 


t 

gages, and meteorological instruments 

For the present, however, the work of 
the bureau will be limited to the compari 
son of the following standards and meas 
uring instruments, either for commercial 
or scientific purpose 

Length Measure Standard bars from 
I to 10 feet, or from 1 decimeter to 5 
meters; base bars; bench standards; level 
ing rods; graduated scales; engineers’ and 
surveyors’ metal tapes I to 300 feet, or 
from 1 to 100 meters 


Weights I*y 
milligram to 20 kilograms 
M 


mM 0.01 grain to 50 pounds 


or from 0.1 


Capacity Measures.—From 1 fluid ounce 


to 5 gallons, 


or from 1 milliliter to 1o liters 
Thermometers.—Between 32 and 120 de 
grees Fahrenheit, or 0 to 50 degrees Centi 
grade 
Polariscopic Apparatus.—Scales of po 
lariscopes, quartz control plate s and other 
accessory apparatus 
salino 


whose scales 


Hydrometers.—Alcoholometers, 


meters and saccharometers, 


correspond to densities between 0.85 and 
1.20 


Resistances.—Standard coils of the fol 


lowing denominations: I, 2, 5. 10, 100 


1,000, 10,000, 100,000 ohms: low resistance 


standards for current measurements of the 
0.001 


following denominations: 0.1, 0.OT, 


0.000L ohms Coils of resistance boxes 


potentiometers ; ratio coils 
Standards of 


Clark and othe1 


Klectro-motive Force 
standard cells 
Direct-current 
Millivoltmetet 
volts; 
It is the desire of 


Measuring Apparatus 
and voltmeters up to 150 
ammeters up to 50 amperes 
the bureau to co 
operate with manufacturers, scientists and 


others in bringing about more satisfactory 


conditions relative to weights and meas 
ures in the broader meaning of the term, 
and to place at the disposal of those inter 
ested such information relative to these 
subjects as may be in possession of the 


bureau. All 
should be addr« 


and articles 


ssed “‘National 


communications 


Bureau of 


Standards, Washington, D. C.” 
S. W. Stratton, Director 
Washington, D. C., January 1, 1902 


Report of New York State Factory Inspector 
for 1900. 


We have received i copy of the Fifteenth 
Annu Report of the Factory Inspector 
of the State of New York for the year 
ending November 30, 1900 It comprises 
927 pages of statistics and other informa 
tion about the conditions in the manufac 
tories of the State, principally in regard 

ompliance with the laws regulating 


crew 


hamm« 


branch 


change 


’ 


thy 
( 


ide a 









quipment 


be read 
\ pic 
have 
f men. 
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The Policy of the United States Steel Corporation, 


The annual meeting of the stockholders 
of the 
to be held February 17 and the preliminary 


United States Steeb Corporation 1s 


report of the management, made for pre 
sentation to the stockholders at that meet 
ing, has been made public. Granting, as 
for the time being at least we must, that 
this report states facts, the consuming in 
terests may feel reassured regarding the 


This 


shaped to further the 


present policy of the 


} licy 1s, of 


corporation 
course, 
as those inter 
Different 


interests of the corporation 


ests are seen by its managers 


nunds might, however, arrive at very dif 
ferent conclusions regarding what courss 
s most likely to serve those interests and 


now that for the tim 


s gratifying to | 


heing the decision regarding this policy is 
vhich » one can take exception 
We que the following ge as of chief 
Ler? o the publie 
| ] t 
11¢ aden qd st He pre cts of 
1 
companies has been s ereal al 
rices ct aq « ily | e been advanced 
eed oli price e been voluntarily 
\ Wel ) re mxius tor 
1 
execut f orders, but the 
} 
lip S e firmly ma uned the post 
r? cl\ CIN price relic ng tn 
© « ©” 11 ( ere herent ( Viel 
t rn on cap ] nd maintai ‘ 
) ( s fac Vy phvsical cone 
] 1] 
a l ne m WwW coilatera Lcd 
R be gained in the long ( 
g dva { pric would iY ol sul 
| { wal +] 
1 nad lasting valiue, not only to the 
Mpany but alse oO the general business 


Phi 
for stability in 


and 


strong pos 


both of raw material tinished 


roducts has had a re: ssuring effect on 
' ] 1 ] . sbyrct ] ] 
MN race ind Nas contributed greativ. te 
( restorme ¢ nhidence 11 le general 
, 
MUsSINess sittlatio ind creating le presel 
irge det ds for cel products by dis 
1 ] ] 
’ 4 Hy qdoub ‘ » price IN Li1¢ 
futur ( 
| ~ ; » oy ' ee ae 
( price I rol qd steel products 
( the nature ft things excessively 
wercurial. There is probably no great line 
ts ple products whicl are atfected s 
quickly and so powerfully by the law of 
pply and demand Phe reason for this 
es 1 the tact that, 1 pite of the enor 


mous production, the amount of 


ated material on 


accumu 


hand at any time when 


production and consumption are fairly bal 


ced relatively small \n increase 
consumption quickly exhausts this re 
SCT V« ind is the needs of consumers are 
imperative, the exhaustion of the reserve 


naturally leads to soaring prices. On the 


hand, a slackening of consumption 


as quickly leads to a rapid increase in the 


reserve with a corresponding weakening 


of prices—the change in either direction 


being far in excess of that legitimately due 


to the amount of increase or decrease in 


consumption, This condition of things has 


always been the bane of the iron and steel 
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trade. and it is this which makes that trad 


the great barometer of the business world 
If the Steel to use it 
| 


a steadying influence it may b 


Corporation 1s 
}' wer as 
ot 


interests of the country 


large benefit to the general busines 


The dangerou 


feature of the situation lies in the fac 
that matters of such vast importance res 
upon the decision of a few men. Thi 

+ } 


present policy of these men appears to be 
but 


ContiMuUuance 


an enlightened one, there can be ne 


its Phat policy 


guarantes of 


letermined by their view 


must always be 


regarding the interests of the corporatio1 
The present managers may change then 
views, and, if they d ot, they e certa 
to have uccessors who may d very 
likely will, lool " ( latter differenti 
W hil theretore the iu rt v feel r 
ssured regarding thi edia f r 
1 Such reassuran 5 sible regarding 

e more dis ! I 1 Keg dl 

V pres | CV We 4 Tee | 
‘ TLIC 1 \ 4 ] civ nd 

few men lead dang d 
itura 1 1 

( pre { \ Laid 

Some Statistics of Manufactures. 
Some advance tigu Ve ech g 
at Washington derived t e | 

States census I 0) \ 1 
her of ¢ blishime 38 ‘ Se 
4 pm cel ( ] DIO85 3.030.709 
crease 51 yx C4 \\ ve 4 ers ( 
ige number). 5.310.598 crease, 23 pe 
cel Potal wages, $2.323.407.257 ! 
CTA 23 pel | \l scel neous eX 
penses, $1,028,550,053 : ncreas¢ O3 yx 
cent Cost of materials used 





duets (ineluding custo rl} nd rep: 
ino S12 ET OI eae Ie > . ; 
2), $13,019,251,014,% ( ase, 39 per ce 
- 4 , , 1 ' 
These figures do not include establish j 
eh V1lOs¢ tht 1) ( ess tia 
S500 
it W he noticed iie ii 
, 
of establishments cre ( {4 yx Co 1 
en Vvears ( mou of capi emp Ver 
in them increased 51 p cent vhicl 
| Ws thre iverage eas 1 S176 ( 
mount Of Cap t cli} ct 1 1 utac 
1 ne establishime 1 11 CTeast 
number « wage ¢ 1¢ ‘ y 25 
— 1 
cen a) ttie less tl 1 rf the increas 
1 tl 1 ty T ] vhicl 
n the amount of cap emploved. whi 
1 F 1 
noOWs 1¢ hnereased s4 I omath ire 
ther machinery by whic he number of 
cmplovyees 1s decreased in proportion to 


the 


the amount of capital employed; while 
increase in amount of wages paid is still 


less, showing that average wages declined 


within the ten vei probably due mainly 


to the number of unskilled 


or only partial trained workmen em 





ployed, as compared with the highly skilled 


who are probably getting as high and per 


*Miscel 


indefinite 


haps higher wages than in 1890 
laneous expenses” is an 


but 


term 


probably includes repairs, insurance, 
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idvertising, etc. Cost of materials shows 
12 per cent. increase, while the value of 
product shows only 39 per cent., which ts 
less than the increase of capital and of 
jaterials, but more than the increase of 
ge earners or of total wages paid 
\pplying the slide-rule we get some 
uind numbers that are interesting and 
structive. These show that the average 
lanufacturing establishment employs ten 


age earners and pays them each $435 
wr vear in wages; that it employs $19,200 

il, or $1,860 per employee; produces 
$25.500 worth of goods, or $2,450 per em 


lovee; pays $14,400 for its material, or 

$1.390 per employee, and that after paying 
' pat . : 

er employee $435 wages, $202 miscellang 


xpenses and $1,390 for materials, 





e is left $423 per annum per employ: 
f which to pay all items of expens« 
numerated and for prot | hg 
how, we thinl 11 more pros 

na ! ita Ss 3 LUST rie 
\ | ld ~ ‘ ) cl 
] + 
till cTeCs ( 
| i mk ( hee 
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+ ol 
0.000 OOO ) It is estimated hat whet 
: i ac to e , 
compieted 1¢ tal outlay wil 
850,000,000 rubles (about $425 
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cost of the work would be pr 
cally the same in any part of the world 
egardless OT the rate Of wages per day 

Ss, we suppose, is in accordance with 


n economic law that workmen employed 


e construction of a railroad must at 

t earn their sustenance (they usually 
aT ‘ + ¢] : 

n litthe more) and that their sustenanc: 


f good and of a character sustain them 


good physical condition will enable them 
» perform more work and they will do 


re work than if this sustenance is poor 


and cheap, and results in lowered vitality 
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and energy, the quality of their sustenance 


being of course measured by the rate of 


wages paid them 


It is reported from London that the 
“iron masters” and their men have com« 
to an agreement under which there wi 


no longer be anv restriction of product 


in English iron works, the statement being 
made that Thomas Bavley, M. P.. on be 
half of the employers appeal d tothe worl 
men to support the efforts of their en 
ployers to increase 


Mr. Cox, responding on behalf of the met 


said that there vould be no longet 1 
effort to restrict such productio , 
empl vers would ereatter rec e 7 

venefit of the ‘ vende 
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Some New Things. 
LEATHER FILLET FOR PATTERNS 
res , . 
The cut shows the peculiar features ot 


the leather fillet for patternmakers made 


by A. G Sutler, 99 Beekman street, New 


York city. The front shows the original 
shape or section of the leather, and the 
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its The 
are tapped into both ends of each 


explanation as to operation 
screws 
half, and are cup pointed, so that the col- 
held 


The heads do not 


lar 1 ecufely against lateral thrusts 
project above the sur 
The collars are made 
National Tool & Ma 
Pa 


face of the collar 
the 
chine Company, Rea 


in all sizes by 


ding 





THE EAGLE PIPE WRENCH. 


Frank Mossberg 
Mass., 


wrench shown by the accompanying en- 


Company, of Attle- 
boro, have brought out the pipe 
graving, and the principle of which will 
be readily understood. In placing it upon 
a pipe all that is necessary is to open it 
wide enough to take the pipe between the 
jaws, close the jaws upon it and proceed 
to turn. A movement of the wrench in 
the opposite direction instantly loosens it. 
For simplicity this wrench could hardly 
be surpassed. It is recommended as espe 
cially useful for those who have to do 
with automobiles. Its length is 6 inches, 
its weight 8 ounces; it is made of steel, 
drop forged, with hardened jaws, and is 


known as the “Eagle” pipe wrench. 





A NEW 


THREAD GAGE. 


Ihe newest idea in thread tool gages is 
B. Christ 
nan, 18 Plymouth street, Cleveland, O., 


sent us by our contributor, A. 


who says a patent has been applied for 
upon it. It is for gaging tools for cutting 
United States standard threads, worm cut- 
ting tools or milling cutters, etc., and is 
set to the required width as shown by a 
table. 


are identical in every particular, except as 


The two pieces of which it is made 


to graduations. These graduations may 


for 


gage may be used, but where greater ac 


serve most purposes for which the 


uracy is required, a micrometer can be 
ipplied to the outer parallel surfaces of the 
jaws, and, the distance over the two jaws 
when set to 0 or brought together, being 
known, the additional distance represents 
» the 


opening of the jaws amount of flat 








AMERICAN MACHINIST 





that will be given the tool when ground 
to fit the gage. 
applicable to “Acme standard” tools for 
threading, these being the same angle as 
for worm threads, but of different widths 
at the ends, and so requiring nerely dif- 


The gage is of course also 


ferent settings of the same gage 
ATTACHMENT FOR 


ETC 


\ LATHE MILLING, GEAR 
CUTTING, 

The Seneca Falls Manufacturing Com- 
pany, of Seneca Falls, N. Y., have brought 
out an attachment to their lathe which is 
shown in the accompaying engraving and 
seems well adapted for the ama- 
the 


which 


ti specially to 


shop and shop 


teur's 


LATHE 


of limited facilities. The attachment con- 
sists of two parts, one of which is attached 
to the carriage and drives a cutter arbor 
placed at any angle, as indicated, while 
the other clamps to the bed of the lathe 
and holds the work at any elevation and 
either upon the centers as the tap is shown 
or placed upon an arbor fitted to the spin- 
dle, as in the case of spur or bevel gears. 
This attachment enables the owner of an 
ordinary lathe to groove taps, cut straight 
or bevel gears, groove reamers or do any 
work of such nature with the regular auto- 
matic feed of the lathe, there being a reg- 
ular indexing device, as shown, for spac- 
ing. 
the device is adapted to the various kinds 


Any mechanic will readily see how 


of work mentioned and it is also adapted 
to receiving a vise for holding work to be 
milled. 





Personal. 

H. E. Greenwood, manager of Newark 
Works, Westinghouse Electric & Manu- 
facturing Company, resigned February 1. 

Orange E. McMeans has resigned the 
position of mechanical engineer with the 
Richmond City Mill Works, 
Ind., to accept that of milling 
with the Nordyke & Marmon Company, 
Indianapolis, Ind 


Richmond, 
engineer 


Jos. R. Hanthorn, who has just resigned 
his position as superintendent of Bement, 


Miles & Co., Philadelphia, has accepted 


a position as general superintendent with 


the firm of Wm. Sellers & Co., taking 
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effect February 1. As a token of appre 
ciation a banquet was given as an “affair« 
d’honneur,” January 31, at Curtell’s Café 
The office officials and the principal fore 


men made up the company of those prt 





ent. 
Obituary. 
The death of Samuel Dixon, of Man 
chester, England, is announced. Mr. Dix 


on a member of the firm of Kendall 
& Gent, 


machine 


was 
whose shops and some of whose 
tools we have illustrated and de 
He 


na 
and a 


scribed was the engineer member of 


the firm man of exceptional ability 


pe 


a o 
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FOR MILLING, ETC 

James Spear, a well-known inventor of 
stoves and heating apparatus, died in Phil 
adelphia, January 30, 
old. 
vania and went into the employment of a 
Philadelphia when 


seventy-four years 
Mr. Spear was a native of Pennsyl- 


stove-dealing firm in 
about twenty-one, in a few years becoming 
the owner of the Mr. Spear 
made the first successful railway car heat 


business. 


er, an anti-clinker grate widely used, a 
cooking range and several others in the 
same line. 





Commercial Review. 
New York, Monday, Feb. 3 
VARIOUS MACHINERY NOTES 
tool 


houses 


local 
that among a number of good-sized orders 


One of our reports 


closed recently one was for printing-press 


work, one for electrical and another for a 


shop on the Pacific Coast. This house has 
been especially fortunate of late in the 
sales of a make of screw machines which 
it handles. 

3ids have been taken and awards are 


now awaited on the generator and engine 
equipments of two important buildings in 


this city. One of them is the new Stock 
Exchange, whose plant will have a ca 
pacity of 650 kilowatts, and the other is 
the new Astor hotel, which calls for 600 


kilowatts 
The Crocker-Wheeler Company has r¢ 
the generators 
for the new Hall of Records in New York 
= 


ceived a contract to furnish 


city. There are to installed two 15 


















i od 
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ind one 100 kilowatt units to make 100 
revolutions a minute; one 50-kilowatt ma 
hine at 265 revolutions, and a large 
sooster. The company has also closed with 
he Henry Lang Company, a large tannery 
n Newark, N. J., to furnish two 75-kilo- 
vatt generators and 180 horse-power in 
notors. The company’s business since the 
rst of the year, so far at least as has come 
hrough its New York office, is pronounced 
xceptionally goo', being almost, if not 
uite, the best on record 

Sellers of electrical machinery state that 
he decline in copper has not been reflected 
n the prices of dynamos and motors. The 
opper that is being used now was con- 
racted for some time ago at higher prices. 
Moreover, the slump in its extreme stages 
las proved a transient affair 

We have received information from the 
Buffalo Forge Company that it is planning 
to erect an entirely new plant, for its pres 
ent facilities, occupying an entire block 
f five and six-story buildings with many 
idjacent structures, are far inadequate. 

When an excessive demand for ma- 
chinery arises one of the chief sources 
of embarrassment in filling orders is 
through the difficulty in obtaining castings. 
Such a state of affairs is now prevailing 
to some extent, as we have already noted. 
Many machine shops are dependent on out- 
side foundries for their castings, and 
whether the latter have not a capacity cor 
responding to that of their customers, or 
whether foundries have an inordinate tend- 
ency to become congested with work or 
whether the trouble is due to the fact that 
the shops must have their castings in a 
hurry, even when deliveries on finished 
machinery are running several months be- 
hind, the fact remains that larger pub- 
lic foundry facilities would sometimes be 
a great boon. It is therefore interest- 
ing to note that F. E. Reed, Worcester, 
Mass., has awarded the contract to build 
on Gold street in that city a new foun- 
dry, where it is intended to produce high- 
trade machine-tool castings for the F. E 
Reed Company and others. The main 
building will be 202x90 feet, of steel, brick 
and glass, in addition to which there will 
be an office, pattern and flask buildings. 
The equipment will embrace all modern 
improvements. 

The Standard Steel Car Company, Pitts 
burgh, Pa., has contracted for the greater 
portion of the machinery to equip its 
plant. The total amount of the contracts 
o far awarded reaches $500,000. Plans 
for the car shops have been completed 
ind it is thought that they will be located 
it Alliquippa. The location has not been 
fficially announced, but it is said that the 
new plant will adjoin the propcsed steel 
ar wheel plant in which C. M. Schwab 
ind C. T. Schoen are interested. The 
nachinery ordered for the new plant pro 
ides for a capacity of 50 steel cars a day 
Three presses, varying in capacity from 


200 to 1,000 tons, will be built by Mack 
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intosh, Hemphill & Co., of Pittsburgh 
The necessary punches and shears will 
come from Hilles & Jones Company, of 
Wilmington, Del., and the riveters will be 
made by the Chambersburg Engineering 
Company Electrical apparatus will be 
made by the Westinghouse Electric and 
Manufacturing Company The machin 
tool equipment amounting to $250,000 is 
reported to have gone to a New York sell 
ing firm. It is expected to have the plant 
ready for operation by July 15 

We have received a report from Pitts 
burgh to the effect that the Braddock 
(Pa.) Machine & Mfg. Co.’s plant has been 
sold to the Carnegie interests and that 
it is thought this transaction means that 
the Carnegie people will use the works 
to manufacture rolling-mill machinery fot 
their own ust 

Referring to last week’s editorial in 
which the harmonizing of the Allis 
Chalmers Company with the United States 
Steel Corporation was mentioned, and in 
which it was suggested that the machinery 
made by Allis-Chalmers Company might 
be utilized in the legitimate operations of 
the steel company, this Braddock Company 
purchase takes on a greater significance 
as furnishing another indication that the 
policy of the steel trust is to place itself 
in an independent position regarding all 
lines of supply required to carry on its 


operations 


OPENING FOR CORK-CUTTING MACHINERY IN 
SPAIN—JAPANESE-BUILT LOCOMOTIVI 
The cork-stopper output of the Province 
of Gerona is synonymous with the collect 
ive Catalonian cork output since the 
Catalonian cork industry is limited 
to the Province of Gerona. This industry 
takes by far the first rank among those 
of that province, and it is asserted that the 
majority of the population is employed in 
making cork stoppers. This is done partly 
by the old hand method and partly by 
machinery, which is growing in use. TI 
increase of the latter method indicates a 
need for hand-driven machines for pla 
ing, cutting into strips, cutting transverse 
ly, ete. Of late there are required als 
increasing numbers of machines for emery 
polishing the stoppers which in great part 
come from Germany It is understood 
that the parties employing these machines 
depend chiefly upon Spanish manufac 
turers for the emery paper to be used with 
them. The planing machines are run by 


hand, while for the remaining machines 


gas motors and, in a few factories. Get 


man or English steam engines are em 
ployed. The knives for the hand work 
as well as for the planing machines are 
principally of French manufacture In 


spite of the fact that the German knife 


manufacturers of the Solinger district have 


of late tried hard to naturalize their prod 


cts. their endeavors appear to have been 


} therte unsuccessful since French knives 
7 11 . ‘ 
re st veneraliv met with [he tacts 


here stated are derived trom the Veuts 
; aa 
Industrie-Zeitung, ot Berlin. 


The Company for the Manufacture ot 


Railway Material in Osaka, Japan, | 
recently turned to locomotive building 
Last October, according to a German | 
per, their first locomotive was ordered ( 
eceived by epresen \ I e railwa 
management of e Islan ft korm 
The we ght of h Loc n l omew 
Ovel speed 30 ( i | 
It ed to be 10 pe che 
han an imported lo« e d 
bility { the Japanese p remalit 
however | be proven Dy expe ence B 
in the pecul arity of construction and the 
selection of materials it ittempted 
secure the highest possible durability 
HICAGO HOUSE-WRECKING COMPAN 


The Chicago House-Wrecking Compa 


Is erecting i machine nop and bois 
house on its property at Thirty-fifth and 
Iron _ street Chicago The principal 


building will be 560x135 feet and 60 feet 


high [The cost will be $60,000. In 
sponse to some inquiries made in conne: 
tion with this piece of news the compa) 
furnishes the following information 
“This company was originally organized 
for the purpose of di mantlit exposition 


We found that in 


and large institutions 


connection with this undertaking we re 
put in possession of an enormous quantity 
of machinery, as a result of which we have 
devoted a considerable share of our enerey 


to the purchasing and selling of boiler 

engines and machinery in general We 
have found it expedient to erect what will 
be the largest machinery building in the 


We will 


keep it filled with the latest appliances in 


country, as far as we know of 
the line of traveling cranes and other ap 
paratus for expeditiously handling larg« 
machinery It will be modern in every 
way. We employ some one hundred hand 
in our repairing department. We are just 
now preparing to dismantle the Par 
American Exposition and will bring the 
major portion of the machinery to our 
Chicago plant 

“We are also engaged in removing fron 
the plant of Armour & Co., of Chicago 
775 ton f refrigerating machines that 
they have sold to us owing to a change 
in their refrigerating method We are 
also dismantling the Lake Shore & Michi 
gan Southern Depot of Chicago. We ar: 
interested in the dismantling of the Cleve 
land Post Office and Case Building We 


have in stock something like 250 boiler 
700 engine ind thousands of other n 
chinery item 
HICAGO MACHINI KET 
Both in business actually placed and 1 
nquiries still pending January has mad 


a new record in the West in the electrical 


machinery trade. To illustrate The Chi 
cago office of the C. & C. Electric Com 
pany | had this year the best January 
trade in its history Though little is ex 
pected this month by way of new busine 








the latter was ahead of that for the aver 


age month of the year. A similar condi 
tion is reported at the Chicago office of 
the Bullock Electric Manufacturing Com 
The Northern 
turing Company has had a splendid trade, 


old 


one 


pany Electric Manufac 


the steady orders from 


The 


manufacturer says he has propositions out 


table for 


customers representative of 


iggregating over $300,000, and that he has 


ARP s 


inquiries on his desk for as much more, 


that must be submitted during the next 


three or four days. Much of the work is 
large, including some street railway pro} 


\luch of it arises from time to time 


ute unexpectedly, though a number of 
quirt can be seen coming some time 
nee. Two street railway projects, 
et financed, have been temporarily 
ung up’ since the litthe upheaval down 
Cleveland, Ohio, but there is much busi 
f the kind actually under way 
ere some cheapening of machinery 
ned chietly by the fall in the pric 
I coppel \nother possible factot is tl 
ICT l capacities of the manufacturing 
Ch represel itive of vat lara 
} machinery builder, who has lat 
pleted a 50 per cent. addition to | 
the output of the plant 1 
Cl ed 10o per cent These 1] ilder 
rule e adopting the most modern shop 
It 1 rel ed th | ( pre ler 
f upany, returning f 1 Kurope 
\ rge machine tools detached ly 
‘ e shop. Inquiring why those 1 
ine id been bought, he was told they 
ere not bought but had just been dis 
rded, though almost new Phe super 
endent of this shop watched the oper 
n of every machine and knew its capa 
Jitie He also knew of everything new 
it came out, and made immediate 
ges when better work of the new tool 


This increased capac 


vas demonstrated 
rves the present market in 200d stead 


e demand could not be met 


Phe Crocker-Wheeler Company has sold 


ther 4oo0-kilowatt generator for the 


new 
} 


Lake Shore shops at Collinwood, Ohio: 


three 125-kilowatt generators to the St 


lou Post-Dispatch”; a 200-kilowatt 
nerator and 300 horse-power in motors 
the Iola (Kan.) Portland Cement Com 
ny four sets, each consisting of one 
so- and one 120-kilowatt generators. t 


he Kilby Manufacturing Company, Cleve 


nd, Ohio, for four new sugar plants, to 


erected, two in Michigan. one in Colo 
do and 
Phe 


Company has 


one in Ontario 

Manufacturing 
\llis-Chalmers 
Mul 


motors to be operated o1 


Bullock electric 


sold to the 


Company for installation in the new 


VAC 


shops, 


he multiple voltage system, aggregating 
2,000 ultimate horse-power 
Bion J Arnold of 


charge, as electric railway engineer, of the 


this city will have 


New York Central's proposed underground 


work in New York 
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Quotations. 
New York, Monday, February 3 
Pennsylvania Foundry Pig Iron, Jersey 
City delivery: 
GE Te hans @ Ska ates hee ae 
No. 2 X. 16 65 @ 17 15 


15 (@$17 65 


No, 2 plain 16 15 @ 16 65 

Gray forge 15 25 @ 15 75 
\labama Pig, New York delivery: 

No. t foundry, or soft 16 25 @ 16 50 

No. 2 foundry, or soft 15 75 @ 16 00 

No. 3. foundry... .. 15 25 @ 15 50 


Foundry forge, or No. 4 14 75 @@ 15 00 

Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.73c. in carload lots 
Smaller quantities from = store, 1.95 @ 
2.00€ 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up 

1 

Machinery Steel Base SIZes 1.5 a 
? 60C tro. 1 SLOTS 

Cold Rolled Steel Shafting—Base sizes 

From store, 244 (a 2'4c 

Copper—Lake ing 133 144 ele 
trolytic, 13 a 1334 

Pig Tin-—In 5-and 10-ton 1 4 


Pig Le id or vholesale lot 1.10 
with .02 (a .osc. extra for ecarload 

Spelte }. 25 Toor rdinarvy « ity N 
Yor cl livery 

\ 11\ ( IKkson's 1 sing ( 

io! 44 t] wh in 1s-cask lo 

is quoted as low as toc Hallett’s. 8 

a Shi Italian, 734 @ 77¢e 


Lard QOil—Prime City. 78 @ 8te. in 


1 1 ’ 
WiOLCSA LE lots 


Manufacturers. 


(Me.) 
mill in 


The Van Buren Lumber 


to build a 


Company 


proposes 


the spring 


The Peninsular Portland Cement Company 
Jackson, Mich., proposes to double its capa 
city 

Robert Beutel, Bay City, Mich... will erect 
a sawmill and make additions to his wooden 


ware plant 


rhe ERagle Lock Company, Terryville, Conn.., 


will build an additional factory, GOx260 feet, 


four stories 

The contract has been let for a new build 
ing of the Whitman Mills, cotton goods, New 
Pedford, Mass 

Fire has destroyed the oil mill, ginnery and 


boiler-rooms of the Valdosta 


Valdosta, Ga 


Guano Companys 


Joseph Stewart, boatbuilder, New Castl 


Del., 
stall 


proposes to improve his plant and in 


new machinery. 
The FL R 


machinists, 


Patch Manufacturing 
Rutland, Vt., are 
their foundry 


Company 
building an ad 
dition to 


The Florence (Mass.) Manufacturing Com 
pany, brush manufacturer, is to put up two 
new buildings the coming season 

W. Tf. Dustin, of the Eagle Cotton Mills, 
Lawrenceburg, Tenn., proposes to form a 
stock company and rebuild them 


William IF. Remppis & Co., 
of wrought-iron railings, Reading, Pa., 
taken out a permit for an iron addition, 2Sx6s 
feet. 

The W. H. Page Boiler Company, 
Conn., contemplates the erectiog of an 


manufacturers 


have 


Norwich, 
addi 
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tion to its plant. New machinery will be in 


stalled. 


The cotton mills of the Ettrick Manufac 


turing Company, near Petersburg, Va., will 
be enlarged and improved at a cost of about 
S50,000, 

The Marion Machine & Tool Company has 
selected a site at Upper Sandusky, O., and 
will erect five brick buildings L. €. Cole is 


preside nt. 


A fire has occurred at the plant, at Milton, 
N. IL, of the Milton Leatherboard Company, 
toston, Mass. It is thought that the plant 
will be rebuilt 

It is understood that a new factory build 


ing is being erected Dy John H Lyons & Sons, 


Syracuse, N. Y., who have planing mill and 
box manufactory 

The trustees of Noble Hospital, Westfield 
Mass... have voted to ask Kk. ©. & G. C. Gard 
ner to prepare plans and specifications for a 
boiler-house, 50x27 feet 

The A. Garrison Foundry Company, Pitts 


burgh, Pa., has decided to double its capacity 
The plant 


operation eighty molds 


ndded 


has now in 


and as many more are to be 


being boiler and 
the 


Plans are prepared for a 


meadows of the Passaic 
Arlington Company 


New York cits 


power house on 
River, N. J., 
manufacturer of 
The Machias 
(headquarters at 


the 
pyraline, 
(Mew) 


Doston 


Lumbet 
Mass 


building a new 


Companys 
quite strong 


ly contemplates steam mi 


with band sawing. shingle and lath m iin 


ry 

Ruilding contracts have been awarded fo 
an additional 
building for the Detroit (Mich.) Stove Works 


manufacturing and warehous: 
rhere will be a freight eley rr operated by 
electric power 

were recentiy iken by Contrac 
Arey & Co Philadelphia 


plant, to be 


Estimates 


tors Rovdhouse, 


boiler-house and powe! 


Renova shops of the Pennsyl 


built at the | 


Railroad 
Nichols, 


new 


vania 
Ee. I 


establish a 


Mich., 
plant He 


Grand Rapids will 


maple flooring 


will at once build a= brick factory, 5Ox100 
feet, two stories: an engine and boiler houss 
and two dry kilns 

A manufacturing building is being erected 
in Detroit, Mich., for the Boydell Brothers 
White Lead & Color Company Space and 


power will be furnished as may be required 
for manufacturers 

The Warren City Boiler Works, at Warren 
©.. have secured the contract for the con 
struction of storage tanks, conduits and gal 


f 


erics of t oledo 


e new plant of the ‘I Salvage 


Company in East Toledo 


The International Gas Engine Company, ot 
“6 Broadway, New York city, with works at 
Mariners’ Harbor, Staten Island, N.Y has 
about completed arrangements for the con 


struction of an addition to its plant 


(Ind.) men have formed a com 
a powder and dynamite mili in 

The the “Southern 
Powder Company The capital stock 
Jabez Woolley, Jr.. is 


George W Hlardy 


Evansville 
pany to erect 
Pike 
Indiana 
is $50,000 


County name is 
president 


secretary and = treas 


and 
urer 








Miscellaneous Wants. 


{dvertisements acill be inserted under this 
head at 25 cents a line, each insertion Copy 
should be sent to reach us not later than sat 
urday morning for the ensuing week's issue 


Answers addressed to our care will be for 
warded, 
Gear Wheels, gear cutting. Grant: see p. 18 


Wal.M.Wks., Waltham, Mass. 
Emmons Collins, 
Smith, Columbia, Pa. 


Punches & dies. 
Stamping dies. 
Caliper cat. free b.G 


Chicago 
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Fine machine and experimental work. The 
bes Jardins Type Justifier Co., Lartford, Ct 

Will pay for “American Machinist’ Index, 
ear 186. Address Box 127, AMER. MAcH. 

Light and fine mach’y to order: models and 
lec. Work specialty. KE. O. Chase, Newark, N. J 
Wanted——Old style screw planer, not less 
han 42 inches wide. ‘The Highland Machine 
joston, Mass. 





to 





Shafting straighteners ; also volumes and odd 
unbers “American Machinist,” 20 years. J 
Hl. Wells, Tampa, Fla 

Wanted—Second-hand Peck lifter, to lift 
sou Tbs state cash price and condition ( 
owles & (o., New Haven, Conn 

Special tools, models, fine light mach’y and 
undry work wanted. Murray Mfg. Co., Rich 
iond Valley, Staten Island, N. ¥ 

kf. J. Stokes Machine Co., 13th and Noble 
s.. Philadelphia, cut light gears, cams and 
iplicate small machine parts, in quantities 


Wanted 1's or 2 horse-power oil or gas 
ngine in ftirst-class condition Send descrip 
m and price to ¢ Stoeter, 266 Gth ave 
me Island City, N. ¥ 

lor Sale Patterns and drawings for a line 


wood- working machinery, up to date; track 
stablished: demand good: use of name if ce 
ired: rare opportunity for good business. Box 
12s, AMI CAN MACHINES! 


Purehase for small manufacturing plan 
LO0Ox TSO feet machine shop, 52x68, tw 
rv, with ine shaft and gasolil powe 
ndry, 40x54. new modern equipmen good 
tion for sui le cheap Ilart-Part Co 
Charles (i Towa 
Institutions retiring from business havin 
hine tools, brass and wood working n 
nery wi nd it to their interest to cori 
do oewitl s We purchase complete plat 
inal emoon com, ©. C. Wormer Ma 


‘ boot Woodbridge st \ Detroit, M 





\ th vho machinist, with 2 

d in ithwestern bhio Wou 

espond with the obje ) Del 
nent contract to build mediut ! 
nery Ss having establis 1) 
ed. Address Box 117. A 


Wants. 


fuativ wd Help Advertisements 
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each we tj thout sia yrds make 
\ ad liscments under tio lines 
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not ates than Naturday ; 
is ¢ cocks issue lis ‘ ~ “edd NN 
i ‘ he fo ardcd tpplicant 
a Spe f names to which thei replies ave 
fo be wowarded hut eplics cill not he 
ef ned / not forwarded the rill be ad 
t fod thout notice Origina otters 
vant endatioi oi othe MIPCES ol a 
} id f ‘ enclosed to wmknowys corre 
Situations Wan 
tuat Wanted. 
(yt late reman patternmake Open 
neagement Box 1 AMI M HINIS 
Millwright, 25, wishes position lirs ln 
ences Box 123, AMERICAN MAcHINIs 
(eneral machine shop ftorematl horough 
ractical mat first-class references. Box 156 
AMERICAN MACHINIS 
Mechar enginee! Swedi rraduate 


ears’ eXperiem wants position Box 126 
\ RICAN MACHINIS 


Machine, tool and fixture designe shope 
bere Wiahts position as assistant stiperimn 
enden Box 129. AMERICAN MACHINIS 
Mechani draftsman, tool and machine 
lesiunel shop experience, automatic machin 
preferred, open for position Box io 
\ eA MIACHINIS' 

\ hustling factory superintendent, 37, s 
its correspondence duplicate machine 
Watch and clock work, punches and dies. Box 

140, AMER! \ MACHINIS1 


\ practical superintendent or general fore 

f 20 vears’ experience on high-speed and 
Corliss engine and mill work Address BR 
S.. care AMERICAN MACHINIS' 


Foreman patternmaker wants a_ position 


middle age experienced on both wood = and 
metal highest reference and reasonable sal 
ary Box 138, AMERICAN MACHINIS1 

Itead draftsman, 6 years’ experience in tex 
il work and power transmission, wishes 
cos tion as assistant superintendent refer 
ences tox 103, AMERICAN MACHINIST 


I’ sition wanted as foundry foreman: ex 
perienced on machinery, furnace and molding 
machines: S years as foreman: 17 years in 
the business. Box 124, AMERICAN MACHINIST 

Foreman patternmaker wishes position; ex 
perienced in marine, mining, sugar mill ma 
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chinery, Corliss engines; college educated 
Address “Skeleton VPattern,” care AM. Macu 

Practical machine designer, technical grad 
uate with shop knowledge, 10 years’ experi 
ence intricate automatic machinery and tools, 
light and heavy, wishes to change ox Ol, 
AMERICAN MACHINIS1 

Mechanical engineer, technical graduate, de 
sires responsible position with progressive 
concern; 4 years’ experience, shop, power, 
plants, conveying and elevating machinery 
Address Box 122, AMERICAN MACHINIS' 


thoroughly 


Chicago manufacturers A 
practical toolmaker, Eastern man, age 373 
Wishes position as foreman of manufacturing 
department ; references from past and present 





employers Box 139, AMERICAN MACHINIS’ 

Bookkeeper, aged 30. single thoroughly ex 
perienced in manufacturing line; up to date 
methods all-round man capable of taking 
charge of office exceptionai references sal 


ary required $20 per week: vicinity of New 

York preferred Box 1 AMER. Macu 
Mlectrical engineer, technical graduate, wit] 

+ years’ experience developing, installing and 











operating steam and electrical machinery 
secks change m February loth expert on 
electrical design and = invention ’. oO}. Box 
205. Brooklyn 
Experienced draftsman technica erad te 
or tye i \ with 7 vears experience 
whik > Years as designing draftsman w 
leading tool-building concern, vis 
chang present position speaks and. vy ‘ 
rences Bex 141 
n 1 grad ’ 
its eX} el 
ipmen f 
\\ ! ’ =! 1 
if engl Lax 
Help Wanted. 
W: ed—I class ‘ ind ad 
Address Pox i A \N Ma 
Wanted Iw ex en ad eri 
for Colornd Vives o cen ’ | 
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Wanted \\ kin 
sto d " erew machin . Add 
\ ) ities \ It VEauc 
lhe nachiz om foremen two 4 
foremer ind t\ Inspectors used te lie ‘ 


nachine wort 


Wanted In ittsburgh, a good mechan 


and structural draftsman: write, stating ag 
experience and s: ry expected, Box 133, A.M 
Wanted lt theroughtiy experienced ome 
chanical draftsmen on hoisting and conve 
ing machinery Address Box T20, Ax. Mac 
Wanted \ few first-class toolmakers  o1 
ols and fixtures: capable men only. Address 
rhe Blickensderfer Mfg. Co.. Stamford. Com 
Wanted — Number of — patternmaket oy 
erienced on COTDDressol ol steam engine 
work: none others need appl ran n Ai 
Compressor Co Franklin, Pa 
Wanted iy experienced om iinis for 
Colorado » run ools boring mi polernne 
ind thes WHYeS cents p i Ad 


enced in making cutters 
also one gea 


Address Boston Gea 





Wanted experienced man as foreman 
shop working on reproduction of rass 
iron and malleable parts state experien 


Wanted \ first-class machine tool design 


er, one accustomed to sma and mediu 
chin tools and having had experiet on 
high-grade worl Address L.. care Aum. M 


\ firm located about 100° miles fro New 
York. desires to secure the services of a ' 
petent mechanical draftsman: applicants w 
please give full particulars tox YS, AM. M 

Wanted—Competent general draftsman. Ap 
ply by letter to Eastman Kodak Compan 
Rochester N. ¥ and st * age, experiens 
and salary expected, and give names of for 
mer employers 





Wanted \ draftsman familiar with turre 
machine practice: capable of designing too 
for cast iron work: shop located in a sma 
N. KE. town permanent position Box 7 
AMERICAN MACHINIS1 


Wanted—Draftsman, about 30 years of age 
with technical education and experience in 
Corliss and general steam engine work: state 
experience and = salary expected tox) «1h2 
AMERICAN MACHINIS1 

Wanted—Mechanical draftsman with first 
class experience on general machinery. prefer 
ably in steel works state age, experience 











reference and salary expected 
tox 1042, Philadelphia, Pa 





Wanted— First-class machine shop = fore 
man for New England shop employing so 
men work Is general transmission of powell 
machinery and repairing only experienced 


men need apply Address W., care Am. M 
Wanted —Experienced toolmaket one who 


has had experience on brass work and, if 
hecessary, Is capable of acting as foreman of 
shop employing SO men state experience 
sulary, ete Address A. Il care <A\ Macnu 
Wanted \ good machinist who can take 
ge of machine shop in a bridge works and 
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who understands electrical repair work 
dress \ enre AM IAN MACTHIINIS wit 
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Special Stockholders’ Meeting. 


Notice is hereby given that a special mé 
ing of the stockholde f the Amt cAN M 
‘ ele t the 
the company at Ne is W im street, In the 
Borough of Manha mn tv of New York if 
TV 


ofttics of 


velve o'clock noon on Monday, February 17 
102, for the purpose of voting upon the pro 
posed sale of the property, rights, privile 
and franchises of the AMERICAN MACHINIS 
Press to the Hill Publishing Company 

\. LEIGHTON DoNNELIL. Secretary 


New York, February 1, Ten 
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Warner & Swasey Co., Cleveland, 
Ohio. 


Brazing and Fluxing Material 
Amer. Ferrofix Co.. New York 


Calipers and’Dividers 
See Machinists’ Tools 


Caliper Attachment 
Walker Tool] Co., Milwaukee, Wis 


Carborundum 
See Grinding 


Castings, Alumnium 

MeKenna & Bro., Jas. J New 
York 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y 


Castings, Iron 

Farrel Fdry. & Mach. Co., An 
sonia, Conn 

Castings, Steel 

Aeme Steel & Mall. Iron Wks., 
tuffalo. N. ¥ 

Farrel Fdry. & Mach. Co., An 
sonia, Conn 

Uniform Steel Co., Newark. N. J. 

Centers, Planer 

New Haven Mfg. Co., New Haven 
Conn 

Reed Co., F. FE... Worcester, Mass 


AMERICAN 


Centering Machines 

ement, Miles & Co., New York 

Kempsmith Mfg. Co., Milwaukee, 
‘is. 

Niles Tool Works, New York 

ond Mach. Tool Co., New York 

ratt & Whitney Co., Hartford, Ct 


Chains, Driving 

Automobile & Cycle Parts 
Cleveland, O. 

Loston Gear Works, Boston, Mass 

Jeffrey Mfg. Co., The, Columbus, 
Ohio 

Link Belt Engr. Co., Phila., Pa 

Whitney Mfg. Co., Hartford, Ct 


Charm, Micrometer 
Sterling Watch Tool Co., Roches 
ter, 


Chemicals 
Amer. Ferrotix Co., New York 


Chucking [achines 

Cleveland Mach. Screw Co., Cleve 
land, 0. 

Le Blond Mach. Tool Co., R. Wk 
Cincinnati, O 

Potter & Johnston Co., Pawtucket 
R 

Quint, A. D., Hartford, Conn 

Warner & Swasey Co., Cleveland 
Ohio. 

Windsor Mach. Co., Windsor, Vt 


Chucks, Driil 


aimond, T. R., Brooklyn, N. \ 
Brown & Co., R. H., New Haven 


Conn. 
Cushman Chuck Co., Hartford, Ct 
Goodell-Pratt Co., Greentield 
Mass 


The E. Horton & Sons Co., Wind 
sor Locks, Conn. 

Morse Twist Drill & Mech. Co 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, N. ¥ 

Standard Tool Co., Cleveland, © 

rrump Bros. Mach. Co., Wilming 
ton, Del 

Whitney Mfg. Co., Hartford, Ct 

Whiton Mach. Co., D. E., New 
London, Conn 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

The E. Horton & Sons Co., Wind 
sor Locks, Conn. 

Skinner Chuck Co., New Haven, (1 

Westcott Chuck Co., Oneida, N 

Whiton Mach. Co., D. E., New Lon 
don, Conn. 


Chucks, Split 
Hardinge Bros., Chicago, I]! 


Clutches, Friction 

Caldwell, Son & Co., H. W Chi 
eago, Ill. 

latterson, Gottfried & Hunter 
Ltd., New York. 


Collectors, Dust 
Allington & Curtis Mfg. Co., Sag 
inaw, Mich 


Compressors, Air 

lanchard Mach. Co., Boston 
Mass 

Curtis & Co. Mfg. Co., St. Louis 
Mo. 

Ingersoll-Sergeant Drill Co., New 
York 

Rand Drill Co.. New York 

Standard Pn. Too! Co., Aurora, Ill 


Controllers, and Starters, Electric 
Motor 
Cutler-Hammer Mfg Co Mil 
waukee, Wis 
Coping Machines 
Long & Allstatter Co., 
Ohio 


Hamilton, 


Correspondence Schools 
Nee Schools, Corre spondence 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn 


Countershafts 

Builders’ Iron Fdry., Provi., R. I 

Fulton Mach. Co., Canal Fulton 
Ohio. 

Reeves Pulley Co., Columbus, Ind 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Couplings, Shaft 

Davis, W. P., Rochester, N. Y. 

Patterson, Gottfried & lunter, 
Ltd., New York 

Stuart, R. J.. New Hamburg, N. Y 


MACHINIST 


Counting and Printing Wheels 

Franklin Mfg. Co., Syracuse, N. \ 

Grant Mfg. & Mach. Co., Bridge 
port, Conn 


Cranes 

Brown Hoisting Mach. Co., N. \ 
City 

Case Mfg. Co., Columbus, O 

Cleveland Crane & Car Co., Cleve 
land, O 

Curtis & Co 

Franklin Portable Crane & I 
Co., Franklin, Da 

Maris Bros., Philadelphia, Ta 

Niles-Bement-Pond Co., New \Y 

Northern Engineering Works, I 
troit, Mich 

Pawling & Harnischfeger, Milwau 
kee, Wis 

Sellers & Co., Wm., Philadel., Pa 

Whiting Foundry Equipment Co 
Ilarvey, Ill 


Mfg. Co., St. Louis 


Crank Pin Turning Machines 
Underwood & Co., Il. B., Philad 
phia, Da 


Crucibles 
Dixon Crucible ¢ Jos., Jersey 
City, N. J 


Cupolas, and Ladies, Foundry 

Byram & Co., Detroit, Mich 

Obermayer Co S., Cincinnati, O 

Paxson Co., J. W., Philadel, L'a 

Whiting Foundry Equip. Co., Ha 
vey, Ill. 

Cutters, [lilling 

brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Twist Drill Co., Cleve 
land, © 

Gay & Ward, Athol, Mass 

Geometric Drill Co., Westville, Ct 

Ingersoll Milling Mach. Co., Rock 
ford, Ill. 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

Pratt & Whitney Co., Hartford, Ct 

Rogers, John M., joat, Gage «& 
Drill Works, Gloucester City 
N. J 


Standard Tool Co., Cleveland, 0 


Cutting off Machines 

Lement, Miles & Co., New York 

lbavis, W. P., Rochester, N. ¥ 

Franklin Mach. Wks., Vhila., Pa 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Niles Tool Works, New York 

Pond Mach. Tool Co., New Yort 

Pratt & Whitney Co., Hartford, Ct 

Cutting off Tool 

Armstrong Bros fool Co Chi 
cago, Ill 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn 

Diamond Tools 

Dickinson, T. L., New York 


Dies, Sheet Metal 
Bliss Co., E. W., 
Perkins Mech. Co., 


brooklyn, N. ¥ 
toston, Mass 


Drawing Tables and Boards 
Alexander Mfg. Co., J. G., Grand 
Rapids, Mich 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock 
ford, Il} 

Burnham Co Geo., 
Mass 

Drilling Machines, Boiler 

Bickford Drill & Tool Co., Cin 
cinnati, O 

Bement, Miles & Co., New York 

Dallett & Co., Thos. H., Phila., Pa 

Niles Tool Works, New York 

Pond Mach. Tool Co., New York 

Prentice sros Co., Worceste! 
Mass 

Drilling Machiaes, Pneumatic 

Cleveland Pneu. Tool Co., Cleve 
land, Ohio 

Standard Pneumatic Too! Co 
Aurora, Ill 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 


Worcester 


Drilling Machines, Turret 

Burnham Co., Geo., Worcester 
Mass 

Niles Tool Works, New York 

Quint, A. D., Hartford, Conn 

Vanderbeek Tool Wks Hartford 
(Conn 


Drilling Machines, Multiple Spindle 
Baker Bros roledo, O 
Barnes Co., B. F., Roc 
Barnes Co., W. F. & John, Rock 
ford, Ill 
Baush M 
Mass 
Lement, Miles & Co., New \ . 
Bickford Drill & Tool Co., Cin 
nati, Ohio 


rool Co Ss hg I 


1) tt & Co., Thos. H., Phi Pa 

(jarvin Mach. Co., New Yor! 

llarrington, Son & Co Ldwin 
l adelp 1, Pa 

Newton M: ine I \ | 
Vhiladelphia, I 


Niles Tool Works, New Yor! 
Pratt & Whitney Co., Hartford 


l’rentice Bros., Worcester, Mass 


Drilling Machines, Radial 


Amer lool Wks. Co Cincin o 

I} h Mac Pool Co., Springth 
\lass 

I M & New York 

l t 1 bri « Pool ¢ cin 
cinnati, Ohio 

Cleveland Punch & Shear W k 
to Cleveland, > 

Dres M rr & Co., Cincin., O 


Fosdick & Holloway M l ( 
Cincinnati, © 

Gang Co., Wm. E., Cincinnati, O 

llarrington, Son & Co., Edwin 
Philadelphia, Pa 

Hill, Clarke & Co., Boston, Mass 

Niles Tool Works, New York 

l’ond Mach. Tool Co., New York 

l’rentice Bros Co., Worcester 


Drilling Machines, Upright 

Am. Tool Wks. Co., Cincinnati, O 
Baird Mch. Co., U., Pittsburgh, Pa 
Baker Bros., Toledo, O 

Barnes Co., B. F., Rockford, II! 
Barnes Co., W. F. & John, Rock 


Bement Miles & Co., New York 

Cincinnati Mach. Tool Co., Cin., O 

Davis, W ’., Rochester, N. ¥ 

Dwight Slate Mach. Co., Hartford 
Conn 

Fosdick & slolloway Mach. Too 
Co Cincinnatl, O 

(rould & Eberhardt, Newark, N. J 

Hlarrington & Son Co Ldwin 
Philadelphia, Pa 

lill, Clarke & Co., Boston, Mass 

loefer Mfg. Co., Freeport, Ill 

e Blond Mach. Tool Co., R. K,, 
(incinnati, O 

Niles Tool Works, New York 

New Ilaven Mfg. Co., New Haven 
(fonn 

Prentice Bros Co 
Mass 

Rhoades Mfg. Co., Columbus, O 

Sibley & Ware. South Bend, Ind 


I 
I 
I 


Worcester 


Washburn Shops Wor 
Mass 

Drills, Center 

Slocomb & Co., J. 1 Providence 
R 

Drills [Rail 


Bement, Miles & Co., New York 
Flather & Co., Nashua, N. 
Niles Tool Works, New York 


Drills, Ratchet 
Parker Co., Chas., Meriden, Ct 


Dynamos 

C&C Electric Co., New Yor 

Crocker-Wheeler Electric Co Am 
pere, N. J 

Eddy Elec. Co., Windsor, Conn 

General Elee. Co., New York 

Jantz & Leist Elec. Co., Cincin., O 

Northern Elec. Mfg. (« Madison 
Wis 

Robbins & Myer Co., Springfield, O 

Sprague Elec. Co., New York 

friumph Elec. Co., Cincinnati, O 

Western Elec. Co., Chicago, Il 

Westinghouse Electric & Mfg. Co 
Pittsburgh, Pa 


Electrical Supplies 

General Elec. Co., New York 

General Incan. Are Light Co., Ne 
York 

Triumph Electric Co., Cinecin., © 

Western Elec. Co., Chicago, I 

Westinghouse Elec & Mfg. «< 
Pittsburgh, Pa 


Elevators 

Albro-Clem Elevator Co., Phila 
delIphia, Va 

Howard Iron Works, Buffalo, N. ¥ 

Morse, Williams & Co., Phila., Pa 

Whiting Fdry Equipment Co 


Harvey, Il! 











Emery Wheels 


Nee Grinding Wheels 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Da. 


Engines, Aatomobile 

Amer. Ordnance Co., 
Conn. 

Franklin Mfg. Co., 


Bridgeport, 
Syracuse, N. Y. 


Engines, Gas and Gasoline 
Columbus Mach. Co., Columbus, © 
Koos Gas Eng. Co., Springtield, ©. 
Mietz, August, New York. 
Monarch Engine Co., 
apolis, Ind. 
New Era [ron Wks., 
Olds Motor Wks., Detroit, 
Patterson, Gottfried «& 


Indian 


(ras 


Dayton, © 
Mich 


Ltd... New York. 

Regal Gas Engine Co., Coldwater, 
Mich. 

Springfield Gas Eng. Co., Spring 


field, © 
Stover Engine Wks., 
Struthers, Wells & Co., 
ve 


Freeport, ltl. 
Warren, 


a. 
Weber Gas & Gasoline Eng. Co., 


Kansas City, Mo. 


Engines, Steam 
Buffalo Forge 
Chandler & 


Co., Buffalo, N.Y 
Tavlor Indian 


apolis, Ind. 
Frick Co., Waynesboro, Pa. 
Rand Drill Co.. New York. 
Exhaust Heads 
Austin Separator Co., Detroit, 
Mich 
Burt Mfg. Co... Akron, ©. 


Fans, Exhaust 


Buffalo Forge Co., Buffalo, N.Y. 

Fans, Electric 

Northern Elee. 
Wis. 


Mfg. Co., Madison, 


Sprague Elec. Co., New York. 

Western Elec. Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Files and Rasps 

farnett Co., G. & HL, Phila., Pa 


Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., Kk. T., New York. 

Troy File Works, Troy, N. Y. 


Fillers, Oil Can 
The Winkley Co., Elartford, Conn 
Filters, Oil 
Burt Mfg. Co., Akron, O. 
Fittings, Steam 
Crane Co., Chicago, 
Crosby Steam Gage 
Boston, Mass. 
Jenkins Bros., New 
Lunkenheimer Co., 


Il}. 
& Valve Co., 


York. 
Cincinnati, O. 


Walworth Mfg. Co., Boston, Mass. 
Wright Mfg. Co., Detroit, Mich 
Forges 


Buffalo Forge Co., Buffalo, N.Y. 

Porgings, Drop 

Billings & Spencer Co., 
Conn 

Keystone Drop 
delIphia, Pa. 

Williams & Co., J. HL, 
NY 


Hartford, 
Forge Co., Phila 
Brooklyn, 


es 
Wileox Mfg. Co., 1)... Mechanics 


burg, Pa. 
Wyman & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 


Amer. Ordnance Co., Bridgeport, 
Conn. 

Wyman & Gordon, Worcester, 
ass, 


Foundry Furnishings 


Byram & Co., Detroit, Mich. 

axson Co., J. W., Philadel, Pa. 

Obermayer Co., S., Cincinnati, O. 

Smith Fdry. Supply Co., J. D., 
Cleveland, O 

Whiting Foundry 
vey, 


Equip. Co., Har 


Furnaces, Coal, Gas and Oil 


Am. Gas Furnace Co., N. Y. City. 
“hicago Flex. Shaft Co., Chicago, 
Ill. 


Ilunter, 
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Furniture, Machine Shop 
New Britain Mach. Co., 
ain, Conn. 


New Brit 


Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage « 
lrill Works, ¢iloucester City, 
N 


Provi 


Sawyer Tool Mfg. Co., Fitchburg, 
Stocomb & Co., J.T 


> evew., &.. 1. 
Starrett Co., L. S., Athol, 


Mass 
Gages, Steam 

Steam Gage 
Mass. 


Crosby & Valve Co., 


boston, 


Gas Producers 


Am. Gas Furnace Co., N. Y. Cits 

Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., © 

rown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Clough, R. M., Tolland, Conn. 


Dwight Slate Mach. Co., Hartford, 
Conn. 

Fellows Gear 
lield, Vt. 

Gileason Tool Co.. 


Gould & Eberhardt, 


Shaper Co., Spring 


Rochester, N. Y. 
Newark, N. J. 


Ilarrington & Son Co., Edwin, 
Philadelphia, Da. 
Newton Mech. Tool Wks., Phil, Pa 


Niles Tool Works, New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Gears, Cut 
Bilgram, Ilugo, Philadelphia, Da. 
Roston Gear Wks., Boston, Mass. 
Cleveland Gear Wks., Cleveland, © 
Fawcus Mach. Co., Pittsburgh, Pa. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass. 
Ilardinge Bros., Chicago, IIL. 
Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Ilorsburgh & Scott, Cleveland, 0. 
Messmer Mfg. Co., Ferd., St. Louis, 
Mo. 
New Process 
cuse, N 


Raw Hide Co., Syra 


Nuttall Co.. R. D., Pittsburgh, Pa. 

Turley, J. G., St. Louis, Mo. 

Gears Molded 

Farrel Fdry. & Mech. Co., Ansonia, 
Conn. 


& E., Cincin., O. 
Robt., Baltimore, 


Greenwald Co., I. 
Poole & Son Co., 
Md. 


Gears, Rawhide 

Chicago Raw Hide Co., Chicago, Tl. 

Faweus Mach. Co., Pittsburgh, Pa. 

New Process Raw Hide Co., Syra 
cuse, N. Y. 

Graphite 

Dixon Crucible Co., 


City, N.. d. 
Obermayer Co., S., 


Jos., Jersey 
Cincinnati, ©. 


Grinders, Center 


Ileald & Son, L. S., Barre, Mass. 

Hisey-Wolf Meh. Co., Cinein., © 

Leland & Fauleoner Mfg. Co., De 
troit, Mich. 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinder, Cutter 
Adams Co., Dubuque. Lowa. 


Automatic Mach. Co., Greentield, 
JIASS. 
Cincinnati Milling Mach. Co., Cin 


cinnati, ©. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J 
Norton Emery Wheel Co., Worces 

ter, Mass. 
Rivett-Dock Co., toston, Mass. 
Grinders, Disc 
Gorton Mach. Co., 

Wis 


Universal 


Grinders, Drill 


Racine, 


(eo., 


Mach. Co., Provi., R. I 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Heald & Son, L. S., Barre, Mass. 

Washburn Shops, Worcester, 
Mass. 


Wilmarth & Morman Co., Grand 


Rapids, Mich. 





MACHINIST 


Grinders, Tool 


Anderson Tool Co., Anderson, Ind. 


Barnes Cov., B. Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 


Landis Tool Co., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., De 
troit, Mich. 
Northampton 
Leeds, Mass. 
Safety kmery 
field, ©. 
Whitney Mfg. Co., 


Emery Wheel Co., 


Wheel Co., 


Spring 
Hartford, Ct 


Grinding Machines 
Anderson Tool Co., Anderson, Ind 
Brown & Sharpe Mfg. Provi 
dence, R. 
builders’ 
dence, R. 
Diamond Mach. Co., 
Goodell l’ratt ou... 
Mass. 
Gorton 
Wis. 
Hill, Clarke & Co., 
Hisey-Wolf Meh. 
Landis Tool Co., 
Northampton Emery 
Leeds, Mass. 
Northern Elec. 
son, Wis. 
Norton Emery Wheel Co., 
ter, Mass. 
Safety Kmery 
field, Mass. 
Universal Mach. 
Washburn Shops, 
Mass 
Webster & 
field, ©). 
Wilmarth & Morman Co., 
Rapids, Mich. 


Grinding Wheels 


CZ. 


[ron Foundry, VProvi 
I 
erent. &. & 
Grreentield, 
Mach. Co., Geo., Racine, 
toston, Mass. 
Co.. Cinein., © 
Waynesboro, Pa. 
Wheel Co., 


Mfg. Co... Madi 


Worces 
Wheel Co., 


Spring 


Provi., B. 1. 
Worcester, 


Perks Tool Co., Spring 


Grand 


Builders’ [ron Foundry, Provi 
dence, R. L. 
Carborundum Co., Niagara T[alls, 


Diamond Mach. Co., Provi., R. I. 
Ilampden Cor. Wheel Co., Bright 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., 


Emery Wheel Co., 


Worces 


ter, Mass. 

Safety Emery Wheel Co., Spring 
field, ©. 

Grindstones 


Cleveland Stone Co., Cleveland, O 


Gun Barrel Machinery 


tement, Miles & Co., New York 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works, New York. 
Pond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, Ct 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 


Groodell-Pratt mh. Greentield, 
Mass. 

Starrett Co., L. S., Athol, Mass 

West IHlaven Mfg. Co., New Hlaven, 
Conn. 


Hack Saws, Power 
Iloefer Mfg. Co., Freeport, Ill 


West Ilaven Mfg. Co., New 
Ilaven, Conn. 

Hammers, Drop 

Rement, Miles & Co... New York. 


Billings & Spencer Co., 
Conn. 

Bliss Co., bk. W.. Brooklyn, N. Y. 

Merrill Bros., Brooklyn, N. Y. 

Perkins Mach. Co., Boston, Mass. 

Pratt & Whitney Co., Hartford, Ct 


Hammers, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, ©. 

Dallett & Co., Thos. H., 

Standard Pneumatic 
Aurora, IIL. 


Phila., Pa 
Tool Co.. 


Hammers, Steam 


tjement. Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., So. 
tethlehem, Pa. 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 
Pittsburgh Shear, 

Co., Pittsburgh, 


Knife & Mach. 
Da. 
Handles, Machine Tool 


Norwood Bicycle Co., Cincin., O. 


; Schacht Mfg. Co., Cincinnati, O. 
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| Heating Machines, Automatic 


Baush 


Am. Gas Furnace Co., 23 John st 


mm a. Seen 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y 


Hoists, Electric 

(' & C Eiectric Co., New 

Bust Co, €. W., 
Brighton, N. Y. 

Northern Engineering Works, I 


York 


West New 


troit, Mich. 

Pawling & IHarnischfeger, Mi 
waukee, Wis 

Hoists, Hand 

Ilarrington, Son & Co., Edwin 


Philadelphia, Pa. 
Yale & Towne Mfg. Co... New York 
Hoists, Pneumatic 
Cleveland Pneumatic 

Cleveland, © 


Tool ‘ 


Curtis & Co. Mfg.-Co., St. Louis 
Mo. 

Northern Engineering Wks I 
troit. Mich 

Rand Drill Co., New York. 

Standard Vneumatic Tool 
Aurora, Ill. 

Whiting Fdry Equipment ¢ 


Ilarvey, Ill. 


Hoisting and Conveying Machinery 
Brown Loisting Mchry. Co., New 

York. 
Caldwell 


eagzo, 


& Son Co., H w., Chi 
Ill. 


Ilunt Co., (. W., West New Brigh 
ton, N. ¥ 

Link Belt Engineering Co., Phila 
delphia, Pa. 

N.wes-Bement-Pond Co., New York 

Igniters, Gas Engine 

Maxwell Engineering Co., Rome 
Se 2 

Indicators, Steam 

Crosby Steam Gage & Valve Co 


Roston. Mass 

Injectors 

Lunkenheimer Co., Cincinnati, ¢ 
Rue Mfg. Co., Philadelphia, Pa 
Sellers & Co., Wm., Phila., Pa 


Inspection and Tests 


Hunt Co., Robt. W., Chicago, Ii 


Instruction Schools 


Nee Schools, Corre sponde nee, 


Instruments, Drawing 

Keuffel & Esser Co., New York 

Insurance, Boiler 

Hartford Steam Boiler Insp. & Ins 
Co., Hartford, Conn. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., 
tethlehem, Pa. 

Watson-Stillman Co., New York 


So 


Joints, Universal 


Machine Tool Co., Spring 


field, Mass. 

Gray & Prior Mach. Co., Hartford 
Conn. 

Vanderbeek Tool Wks., Hartford, 
Conn. 


| Key Seaters 


Hartford, | 


| Chattanooga 


taker Bros., Toledo, O. 
Bement, Miles & Co., New York 
Mechy. Co., Chatta 


nooga, Tenn. 
Davis, W. P., Rochester, N. Y 
Hill Tool Co., Anderson, Ind. 
Mitts & Merrill, Saginaw, Mich 


Keys, Machine 

Standard 
Falls, P 

Whitney 


Gage Steel Co., Beavet 
a 
Mfg. Co., Hartford, Ct 


Lamps, Arc 


| General Electric Co., N. Y. City 


Inecan. Are Light Co., N. 
Klee. Mfg. Co., Anderson, Ind 


(ren. 
Lea 


| Western Electric Co., Chicago, I! 

Westinghouse Elec. & Mfg. Cvw., 
Pittsburgh, Pa. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 


Mass. 
Pratt & Whitney Co., Hartford, «'t 
Waltham Watch Tool Co., Spring 
field, Mass. 











k 
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Lathe Dogs 
Armstrong Bros. Tool Co...) Chi 


cago, II. 
Hill Tool Co., 
Le Count, Wm. 

Conn. 
Schwickart, Ph., 


Anderson, Ind 
G., So. Norwalk, 


Brooklyn, N. ¥ 


Lathe Feed 

Nat'l. Mach. Tool Co., Cincin., O 

Lathes 

American Tool Wks. Co., Cin., © 

Automatic Mach. Co., Bridgeport, 
Conn. | 

Automatic 


Mach. Co., Greenfield, 


Mass. 
taird Machy. Co., | Pittsburgh, 
l’a 


tarker & Chard Mach. TT. Co., 
Cincinnati, O 

tarnes Co., B. F.. Rockford, Ill 
tarnes Co., W. F. & John, Rock 
ford, Ill. 

tement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis, W. P., Rochester, N. \ 

Diamond Machine Co., Prov., R. I. 

Flather Planer Co., Mark, Nashua, 
N. f 

Garvin Mach. Co., New York. 

Grant Tool Co., Franklin, Pa. 

Greaves, Klusman & Co., Cin., © 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach, Tool Co., R. K., 
Cincinnati, ©. 

Lodge & Shipley 
Cincinnati, O 

McCabe, J. J... New York. 

New Haven Mfg. Co., New Haven, 
Conn, 

Niles Tool Works, New York 

Pond Mach. Tool Co., New York 

Prentice Bros. Co.. Worcester, 
Mass. 

Reed co... F. E.. Worcester, Mass 

Schumacher & Boye, Cincinnati, O 

Sebastian Lathe Co., Cincin., O 

Falls Mfg. Co., 


Mch. 


Tool Co., 


Seneca Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati. O. 

Silk Mach. Co.. P. P., Cincin., O 

Washburn Shops, Worcester, 
Mass. 


Letters, Pattern 
Butler, A. G., N. Y. City. 


Levels 

Mass. Tool Co., Greentield, Mass 
Smith, FE. G., Columbia, Pa 
Starrett Co., L. S., Athol, Mass 


Lockers, Clothes 
Merritt & Co., Vhiladelphia, Pa 


Locomotives, Shop 
Hunt Co., C. W., West New Brigh 


wn, mm. Ee 
Lubricants 
Dixon Crucible Co., Jos., Jersey 


City, Bd; 
Lubricators 


Rowen Mfg. Co., Auburn, N. ¥ 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, ©. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, La 
Amer. Ordnance 
Conn. 
Blanchard 
ton, Mass 
Faweus Mach. Co., Pittsburgh, Pa. 

Ilardinge Bros., Chicago, Ill 
Watson Mach. Co., Paterson, N. J 


Co., Bridgeport, 


Mach. Co., 


The, tos 


Machinists’ Small Tools 


sillings & Spencer Co., 
Conn. 

Rtrown & Sharpe Mfg. Co., 
dence, R. 

tlammacher, 
New York. 

Mass. Tool Co., Greenfield, Mass. 

Patterson, Gottfried & Hunter, 
Ltd... New York. 

Pratt & Whitney Co., Hartford, Ct. 

Reichhelm & Co., E. P., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slecomb & Co., J. T.. Provi., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., E. Boston, Mass. 


Hartford, 
Provi 


Schlemmer & Co., 


AMERICAN 


Machine Screws 


Worcester Mach. Screw Co., Wor 
cester, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. IL, Wilkes 


barre, Pa 


Mandrels, Solid 


MACHINIST 


| Molding Machines 


The Adams Co., 


Morse Twist Drill & Mach. Co,, 
New Bedford, Mass 

Rogers, John M., Boat, Gage & | 
Drill Works, Gloucester City 
N. J. 

Wells Bros. «o.. Greentield, Mass 


Measuring Machines 

.ratt & Whitney Co., Hartford, Ct 

Rogers, John M., Boat, Gage « 
Drill Works, Gloucester City. 
N. J 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. o€., 
Mass. 

Slocomb & Co., J. T.. 
R. 1. 


Provi 
Fitchburg, 


Providence, 
‘ 
Starrett Co., L. S., Athol, Mass 


Milling Attachments 
The Adams Co., Dubuque, Lowa 
Cincinnati Milling Mach. Co., Cin 
cinnati, © 
Kempsmith Mfg. Co., 


Vis. 


Milwaukee, 


Milling Machines, Bench 

Faneuil Wateh Tool Co., 
Mass. 

Pratt & Whitney Co., Hartford, Ct 

Waltham Watch Tool Co., Spring 
field, Mass. 


Boston, 


Milling Machines, Horizontal 
Adams Co., Dubuque, Lowa 
tfeaman & Smith Co., Provi., R. I 
tjement, Miles & Co., New York 
Franklin Mach. Wks., Phila., la 
Grant Tool Wks., Franklin, Va 
Ifendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Vhila 
delphia, Va 

Niles Tool Works, New York 


Milling Machines, Plain 

American Tool Wks. Co., Cin., © 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, © 

Garvin Mach. Co., 

Ilendey Mach. Co., 

Hill, Clarke & Co., 

Kempsmith Mfg. Co., 

Is 

Le Blond Mach. Tool Co., 
Cincinnati, O 

Pratt & Whitney Co., 
Conn 

Whitney Mfg. Co., 


New York. 
Torrington, Ct 

Roston, Mass 
Milwaukee, 
Tas 
Hartford, 
Hartford, Ct 
Milling Machines, Portable 


Underwood & Co... H B., 
delphia, Pa. 


Phila 


Milling Machines, Universal 

Amer. Tool Wks. Co., Cinein., O 

Rement, Miles & Co... New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, © 

Garvin Mach. Co... New York 

Ilendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee, 
Wis 

Le Blond Mach 
Cincinnati, O 

Niles Tool Works, New York 

Pratt & Whitney Co., Hartford, Ct 

Waltham Watch Tool Co., Spring 
field, Mass 


Tool Co., R. K.., 


Milling Machines, Vertical 
Rement, Miles & Co., New York 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Clough, R. M., Tolland, Ct 

Garvin Mach. Co., New York. 

Ingersoll Mill. Meh. Co.. Rock 
ford, Ill. 

Newton Mach. Tool Wks., Vhila 


delIphia, Pa. 
Niles Tool Works, New York. 
Quint, A. D., Hartford, Conn. 


Mortising Machines, Chain 
New Britain sch. Co., New Brit 
ain, Conn. 


Dubuque, lowa 

Tabor Mfg. Co., Philadelphia, [’a 

Webster & Perks Tool Co., Spring 
field, O 


Motors, Electric 

C & C Electric Co... New 

Crocker-Wheeler Co., 

hddy Ele« Mfg. Co.. Windsor, ('t 

General Electric Co... New York 

General Incan. Are Light Co., 
New York 

Jantz & Leist Elec. Co., Cin., O 

Northern Elec. Mfg. Co., Madison 

Is 

Robbins & Myers Co., 
Ohio 

Sprague Electric Co... New York 

Triumph Elee. Co., Cincinnati, © 

Western Electric Co., Chicago, Ill 

Westinghouse Ele« «& Mig to 
Pittsburgh, Va 


York 
Ampere, a 


Springtield 


Molds, Soft Hammer 
Field, Chas. HL... Providence, R. I 


Molds, Vise Jaw 


Field, Chas. I1., Providence, R. I 


Nut Tappers 


Nee Bolt and Nut Machinery 


Oilers 
Bay State Stamping Co., 
ter, Mass 


Worces 


Oil Cups and Covers 

Bowen Mfg. Co., Auburn, N. \ 
Crane Co., Chicago, Ill 
Lunkenheimer Co... Cincinnati, © 
The Winkley Co., Ilartford, Conn 


Packing, Metallic 
UC. S. Metallic Packing Co., Vhila 
delIphia, l’a 


Packing, Steam Joint 


Jenkins Bros., New York 


| Pans and Tote Boxes, Steel 


|} Lyon Mfg. Co., 


|} Lyon Mfg. Co., 


Kilbourne & Jacobs Mfg. (o., Co 
lumbus, © 
Chicago, Hl 


Pans, Lathe 

Chicago, Ill 

New Britain Mech. Co., New Brit 
ain, Conn 


Patent Solicitors 

Anderson & Co., EK. W 
ton, ID. © 

Baldwin, Davidson « 
Washington, D. © 

evans, James W., 
~ <. 

Copp & Co... Washington, TD. ©¢ 

Cromwell, W. II Washington 
- < 


Washing 
Wight 


Washington 


Pattern Shop [Machinery 


American Machinery Co., 
Rapids, Mich. 

Raker Bros., Toledo, O 

lay & Scott, Dexter, Me 


Grand 


Greaves, Klusman & Co., Cin., © 


Patterns, Wood 





(;obeille Pattern Co., Cleveland, © 
Olmstead Co., HL. B.. New York 


Pipe Cutting and Threading 
Machines 
Bignall & Keeler 
wardsville, Ill 
Curtis & Curtis Co 

Conn 
Merrell Mfg. Co.. Toledo, © 
Oster Mfg. Co., Cleveland, © 
Saunders’ Sons, D)., Yonkers, N.Y 
Wells Bros. Co., Greenfield, Mass 


Mfg. Co hd 


Bridgeport a 


Pipe Fitters’ Tools 
Saunders’ Sons, I1).. 
Standard Tool Co 


Yonkers, N. ¥ 
Cleveland, © 


Pipe and Fittings 


Crane Co., Cnicago, Il 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, 
Planers 


Amer. Tool Wks. Co., Cincin., O 
Bartlett, EK. E., Boston, Mass. 
Belmer-Eames Tool “o., Cin., O 
Bement, Miles & Co... New York 
Retts Mach. «o., Wilmington, Del 
Cincinnati Planer Co., Cincin., O 


==.) 
Planers— (on/inued 
Cleveland Vunch & Shear Wks 
Co., Cleveland, © 
Detrick & Harvey Mech. Co., Balt 
more, Md 
lather Planer Co., Mark, Nashua 
N. 
Garvin Mach. Co., New York 
(iray Co., G. A., Cincinnati, © 
Harrington, Son & Co hdwin 


Philadelphia, Da 
Hill, Clarke & Co., Boston, Mass 
Niles Tool Works. New York 
New Haven Mfg. Co., New Haven 
(conn 
Newton Mach 
delIphia, Va 
Pond Mach. Tool Co., New York 
Pratt & Whitney Co., Hartford, Ct 
Sellers & Co.. Wm., Phila., Pa 


Pool Wks Ihiia 


Whiteomb Mfg Co., Worcest 
Mass 

Woodward & Powell Planer Co 
Worcester, Mass 


Planers, Portable 

Morton Mig io 
Ileights, Mich 

Underwood & Co i. B Phila 
delIphia, T'a 


Muskego 


Planers, Rotary 


Bement. Miles & Co New York 
Franklin Mach. Wks... Phila., Da 
Newton Mech. Tool Works, Phila 


delphia, Pa 


Pond Mach. Tool Co.. New York 

Underwood & Co., IL. B.. Phila..la 

Presses, Hand 

Pratt & Whitney Co Hartford 
fconn 


Presses, Hydraulic 
Bement, Miles & Co New York 
Watson-Stillman Co., New 


Presses, Power 
tethiehem Fdry. & Meh. Co So 


Bethlehem, Ta 


Bliss (o.. bk. W Lrooklyn, N. \ 
Perkins Mach Co Boston, Mass 
Profilers 

Giarvin Mach. Co New York 


Pratt & Whitney Co., Hartford, «'t 


Pulley Covering 
Warren Co., Chicago, Il 


Pulleys 
lloward tron Works, 
Poole & Son Co 
more, Mad 
Reeves Pulley Co 


Buffalo, N. ¥ 
Robt halti 


(Columbus, Ind 


Pulleys, Friction Cone 


vans Friction Cone Co., Boston 
Mass 

Pulleys, Speed Changing 

Speed Changing Pulley Co In 


dianapolis, Ind 


Pulley Turning and Boring Machines 


Harrington, Son & Co hdwin 
Philadelphia, Pa 

New Haven Mfg. Co... New Haven 
Conn 

Niles Tool Works, New York 


Pumps, Hydraulic 


Watson-Stillman Co., New York 


Punches, Hydraulic 


Bement, Miles & Co., New York 

fethlehem Fdry & Meh. Co., So 
fethlehem, L'a 

Watson-Stillman Co., New York 


Punches, Power 


Bliss Co l \W 


‘ . Brooklyn, N \ 
remer Mach. & 


Tool Co., Kala 
mazoo, Mich 
Cleveland Punch & Shear Wks 


Cleveland, © 
Hilles & 
Del 
Long & 
Ohio 
Perkins Mach. Co., Boston, Mass 
Pittsburg Shear Knife & Mch. Co 

Pittsburg, Pa. 


Jones Co., Wilmington 


Allstatter Co., Hamilton, 


| Racks, Cut 


Standard Gage Steel Co., 
Falls, Pa 
Racks, Tool 


New Britain Mach 
ain, Conn 


Beavet 


Co., New Brit 
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Rack Cutting Machines 

Fellows Gear Shaper Co., 
field, Vt 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., 


Spring- 


Worcester, Mass 
Reamers 
Chadwick «& ¢ 
mouth, N. Il 
Cleveland ‘Twist 
land, © 
Clough, KR. 
Geometric 


oO, G L., Ports 


Drill Co., Cleve 
M., Tolland, Conn. 
Drill Co., Westville, Ct 
Morse Twist Drill & Mch. Co., 
New Bedford, Mass 
Rogers, John M., Boat, 
Drill Wks., Gloucester 
Nu. .2 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greentield, Mass 


Reaming Stands 
Flather & Co., Nashua, N. H. 


Gage «& 
City, 


Recorders, Speed 
Starrett Co., L. S., 


Rheostats 
Cutler-Hammer 
kee, Wis 
General Incan. Are 
New York. 
Riveters, Hydraulic 
sjement, Miles & Co., 
Watson-Stillman Co., 


Riveting Machines 

Bement, Miles & Co., 

Bethlehem Foundry 
So. Bethlehem, Pa. 

Long & Allstatter Co., 
Ohio 


Athol, Mass 


Mfg. Co., Milwau 


Light Co., 


New 
New 


York 
York. 


New York. 
& Mach. Co., 


Hamilton, 


Riveters, Pneumatic 
tjement, Miles & Co., 
Cleveland Pneumatic 
Cleveland, O. 

Standard Pneumatic 
Aurora, Ill 

Roller and Ball Bearings 

Ball Bearing Co., Boston, Mass. 

Roller Bearing & Equip. Co., 
Keene, N. H. 

Rolling’Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, 0. 

Diamond Drill & Meh. Co., 
boro, Pa. 

Safety Valves, Pop 

Crane Co., Chicago, IIL. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., 

Sand Blast Apparatus 

Paxson Co., J. W., Philadel., 


Sand Mixing Machines 
Smith KFdry. Supply Co., - Bi, 
Cleveland, O. 


New York. 


Tool Co., 


Tool Co., 


Birds- 


Cincinnati, O 


Pa. 


Sawing Machines, Metal 

Cleveland Punch & Shear 
Co., Cleveland, O. 

Newton Mach. Tool 
delphia, Pa. 

West Haven Mfg. Co., 
Conn, 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, la. 


Works 


Works, Phila 


New Haven, 


Schools, Technical 

Ohio State University, Columbus, 
Ohio 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Machine 
Cleveland, Ohio. 

Pratt & Whitney Co., 
Conn 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Cleveland Mech. Screw Co., Cleve- 
land, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt 

Pearson Mach. Co., Chicago, II. 

Potter & Johnson Co., Pawtucket, 
R. I 


Screw Co., 


Hartford, 


Provi 


Pratt & Whitney Co., 
Conn. 

Warner & Swasey Co., 
Ohio. 


Hartford, 


Cleveland, 


AMERICAN 


Screw Machinery, Wood and Lag 


taker Bros., Toledo, Ohio. 


Cook Co., Asa 8., Hartford, Conn. 


Screw Plates 
‘arpenter Tap «& 
Pawtucket, R. [. 
Card Mfg. Co., 8S. W., 
Mass. 
Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill 
New Bedford, Mass. 
Oster Mfg. Co., Cleveland, O 
Wells Bros. Co., Greentield, 
Wiley & Russell Mfg. Co., 
field, Mass 


Die Co., J. 


Mass 
(izreen 


Second Hand Machinery 
Bowler & Co., 
Ohio. 
Dawson, John H., Chicago, Ill. 
Doan & Co., J. B., Chicago, II 
Fairbanks Co., Philadelphia, Da 
Garvin Mech. Co., New York 
Hill, Clarke & Co., Boston, Mass 
Marshall & Huschart Mehy. Co., 
Chicago, ; 
McCabe, J. J., New York. 
Niles Tool Works, New York 
Prentiss Tool & Supply Co 
York 
Toomey, Frank, Philadelphia, Pa 
Wormer Machy. Co., C. C., Detroit, 
Mich 


Geo. 


New 


Separators, Oil 
Tool & Mach. Co., 


Boston, 


Springtield Separator Co., Spring 
field, Vt. 

Separators, Steam 

Austin Separator Co., 
Mich. 

Shafts, Flexible 

Chicago Flexible 
cago, Ill. 

Stow Mfg. Co., 


Detroit, 


Shaft Co., Chi 


Binghamton, N. Y 


Shapers 
Amer. Tool »,«s. Co., Cincin., O 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O 
Flather Planer Co., Mark, Nashua, 
N. H. 
Garvin Mach. Co., New York 
Gould & Eberhardt, Newark, N. J 
Hill, Clarke & Co., Boston, Mass 
Kelly Co., R. A., Xenia, Ohio 
Morton Mfg. Co., Muskegon 
Heights, Mich. 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works, New York. 
Perkins Mach. Co., Boston, Mass 
Potter & Johnston Co., Pawtucket, 
rR 


New 


Ss 
Pratt & WhitneyCo., Hartford, Ct 
Steptoe & Co., John, Cincinnati, O 


Shapers, Vertical Die 
Rochester Die Shaper Co., Roches 
ter, N. Y. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So 
sethlehem, Va. 

Bliss Co., E. W. 
Bremer Mach. & 
mazoo, Mich. 
Cleveland Punch 
Cleveland, O. 
Hilles & Jones Co., 

Del. 
Long & Allistatter Co., 
Ohio. 
Perkins Mach. Co., Boston, Mass 
Pittsburg Shear Knife & Mch. Co., 
Pittsburg, la. 
Shears, Rotary 
Bethlehem Foundry 
So. Bethlehem, Pa. 
Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Perkins Mech. Co., 


Shelving, Shop 


New Britain Mach. Co., 
ain, Conn. 


Slotters 
Baker Bros., Toledo, Ohio 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, 
Franklin Mach. Wks., Phila., 
Garvin Mach. Co., New York 
New Haven Mfg. Co., New Haven, 
Conn. 
Newton Mach. 
delphia, Pa. 
Niles Tool Works, New 


Slide Rests 
Bartlett Co., Ek. E., Boston, Mass 
Reed Co., F. E., Worcester, Mass. 


Brooklyn, a 
Tool Co., Kala 
& Shear Wks., 
Wilmington, 


Ifamilton, 


& Mach. Co., 


Boston, Mass 


New Brit 


Pa. 


Tool Wks., Phila 


York. 


M., 


Manstield, 


& Mach. Co., 


H., Cleveland, 


Ilaven, 


Del. | 


| Washburn 


MACHINIST 


| Springs 


Cleveland Wire Spring Co., Cleve 
iand, O. 


Dbunbar Bros., 


Sprocket Chains 
See Driving Chains. 


Bristol, Conn 


Stamps, Letters and Figures 
Schwerdtle Stamp Co., Bridgeport, 
Conn. 
Stampings, Sheet Steel 
Automobile & Cycle 
Cleveland, O. 
Steel, Sheet 
Automobile & 
Cleveland, O. 
Ward & Son, 
Mass. 


Parts Co., 


Cycle Parts Co., 


Edgar T., Boston 

Steel, Machinery 

Ward & Son, Edgar T., 
Mass. 


Boston, 


Straightener, Hydraulic 

ement, Miles & Co., New York 

Watson-Stillman Co., N. Y. City 

Straightener, Screw 

Towsley Mfg. Co., J. T., Cin., O 

Swaging Machines 

Excelsior Needle Co., 
Conn. 

Switchboards 

C&C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O 


Torrington, 


Tapping Machines and Attachments 
taker Bros., Toledo, O. 
The Beaman & Smith 
dence, R. I. 
Bickford Drill & Tool Co., Cin., O 
Cincinnati Mach. Tool Co., Cin 
cinnati, O. 
Errington, F. A., 
Fosdick & Holloway 
Co., Cincinnati, O. 
Garvin Mach. Co., New York. 
Geometric Drill Co., Westville, Ct. 
Gould & Eberhardt, Newark, N. J. 
Quint, A. D., Hartford, Conn. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 
Webster & Perks Tool Co., Spring 
field, O. 


Co., Provi 


mM. %. City. 


Mach. Tool 


Taps and Dies 

Lesly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. ’., Mansfield, 
Mass 

Carpenter Tap & 
Pawtucket, R. I. 

Cincinnati Screw & 
cinnati, O. 

Crane Co., Chicago, III. 

Ilardinge Bros., Chicago, III. 

Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O 

Pratt & Whitney Co., Hartford, 
Conn, 

Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greenfield, Mass 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Die Co., J. M., 


Tap Co., Cin 


Threading Dies, Opening 
Irrington, F. A., New York 
Geometric Drill Co., Westville, Ct 
Jones & Lamson Mch. Co., Spring 
field, Vt. 
Thread Cutting Tools 
Hart Mfg. Co., The, Cleveland, O 
Rivett-Dock Co., Boston, Mass 
Tool Holders 
Armstrong 
cago, Ill 
Hill Tool Co., 
Tools 
Vachinists’ 


ros. Tool Co., Chi 


Anderson, Ind 


Nee Small Tools 

Transmission Machinery 

Caldwell & son Co., H. W., 
cago, Ill. 

Link-Belt Engineering Co., 
delphia, Pa. 

Patterson, Gottfried & 
Ltd., New York. 

Reeves Pulley Co., 


Chi 
Phila 
Hunter, 


Columbus, Ind 


Traps, Steam 

Wright Mfg. Co., Detroit, Mich 

Trimmers, Wood 

Amer. Mehry. Co., 
Mich. 

Leland & Faulconer Mfg. Co., De 
troit, Mich. 


Grand Rapids, 


Shops, 
Mass 


| Williams & Co., J. H., 
m2 


Worcester, | 
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Trolleys and Tramways 

Brown Hoisting Machy. Co., N. ¥ 
City. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh 
ton, N. Y 

Link Belt Engineering Co., 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Whiting Fdry. 
vey, : 

Yale & Towne Mfg. Co., 


Edwin 


Phila 


Equip. Co., Har 


New York 

Trucks, Shep 

Towsley Mfg. Co., J. T., Cin., O. 

Turret Machines 

Amer. Tool & Mach. Co., 
Mass. 

Automatic 
Mass. 

Barker & Chard M. T. Co., 

bradford Mach. Tool! Co., 
nati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Bullard Mach. Tool Co., 
port, Conn. 

Cleveland Mach. Screw Co., Cleve 
land, O 

Dreses, Mueller & Co., Cincin., O 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Grant Tool Co., Franklin, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Macn 
Cincinnati, O. 

Lodge & Shipley 
Cincinnati, O. 

Niles Tool Works, New York. 

Pearson Mach. Co., Chicago, Il. 

— & Johhston Co., Pawtucket, 
. 2 


Boston 


Mach. Co., Greenfield 
Cin., O 
Cincin 


Provi 


Bridge 


Tool Co., R. K 


Mach. Tool ‘o 


.. . 
Pratt & Whitney Co., Hartford, Ct 
Warner & Swasey Co., Cleveland 
Ohio. 
Windsor Mach. Co., 


Twist Drills 

Cleveland Twist 
land, O 

Etna M¢z. Co., New York. 

Morse Twist Drill & M. Co., 
Bedford, Mass. 

Standard Tool Co., Cleveland, O 
Syracuse Twist Drill Co., Syra 
cuse, N. Y ; 

Valves 


Windsor, Vt. 


Drill Co., Cleve 


New 


See Steam Fittings 


Vises, Metal Workers’ 

Fulton Mach. Co., Canal 
Ohio. 

Howard Iron Works. Buffalo, N. Y 

Merrill Bros., Brooklyn, N. Y. 

Parker Co., Chas., Meriden, Conn 

Vanderbeek Tool Wks., Hartford 
Conn. 

Walworth Mfg. Co., 


Fulton, 


Boston, Mass 


Vises, Pipe 

Bignall & Keeler 
wardsville, Il. 

Curtis & Curtis Co., 
Conn. 

Saunders’ Sons, D., 

Walworth Mfg. Co., 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O 

Hlendey Mach. Co., Torrington, Ct. 

Vises, Wood Workers’ 

Wyman & Gordon, 
MASS. 

Washer and Tester, Boiler 

Rue Mfg. Co., Philadelphia, Pa. 


Welding Machines 
Long & Allstatter Co., 
Ohio 


Mfg. Co., Ed 
Bridgeport, 


Yonkers, N. Y 
Soston, Mass 


Worcester 


Hamilton, 


Wrenches, Drop Forged 
Billings & Spencer Co., 
Conn. 


Hartford, 


Brooklyn, 


Worm Hobbing Machines 

Grant Tool Wks., Franklin, Pa. 

Worm Gearing 

Albro-Clem Elevator Co., Philadel 
phia, Ps 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburgh, Pa 

Worm Milling Machines 

Cleveland Mach. Screw Co., 
land, O 


Cleve 








a 


u 


o 


n, 


e 
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Some Examples of Chain Drives. 
Our readers are for the most part al 
ready familiar with the silent driving chain 


as designed and manufactured by Hans 




















FIG. I. 


FAN 


DRIVING. 
Renold, of Manchester, 
forth 


set its points of construc 
of 
compensate for lengthening 
wear. We have also referred to the 
that the manufacture of this chain has been 


Link Belt 


have 


and its adaptability to automatically 


by 


caused 
fac { 


taken up in this country by the 
Engineering Company, of Nicetown, Phil- 
idelphia, Pa. 
that its introduction here is going on very 


and we are glad to note 
rapidly, it proving to be exceptionally well 
adapted for many drives which for one 
reason or another have given trouble when 
attempted by other means 


At the 


such a chain 


Fig. 1 we show application of 


to transmission from a stand 


ard electric motor to a fan used at the 


_works of the Natural Food Company, N1- 


‘alls In this case it was desired 


something more 


agara F 


to have reliable than a 
belt for t 


absolutely 


ransmission and at the same time 


quiet running was necessary 


is 


arive 
installed 


the chain in such a en 


The use of 
ables any standard motor to be 


and it is simply a matter of fitting the 
required sprocket wheels to give the de 
ired ratio of speeds. In this case the 
motor is of the Westinghouse induction 


pe, 10 horse-power, running at 1,710 rev 
lutions per minute. 
Some time ago we and several corre 


pondents had considerable to say about 
ie driving of engine governors and we 
dvocated some form of a positive drive 
for them, so that it would be reasonably 
that 


ie governor would be sure to move at a 


ertain whenever the engine moved 


Fig. 2 shows 
to 


‘rresponding rate of speed. 
le application of the 
rive on a 14!4x24-inch Porter-Allen en 
ine at the works of Jos. Bancroft 
ompany, Wilmington, Del. The distance 
etween the crankshaft and the pulley gov- 


sucn a 


chain 


Sons 


rnor is here very short and a belt by rea- 
m of the oil used upon the machinery 
nd for other 
nreliable. The 


reasons is o be quite 


apt t 


chain, however, gives an 
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absolutely positive drive and at the sam, 


time there is no noise or reasonable 


of of the 


any 
governor so 


An 


inches, 


hability stoppage 
long as the engine continues to run 
the same make, 


engine of 24X30 


had previously been equipped in the same 
establishment 

application of such a 
that the 


has 


Fig. 3 shows the 


chain to a curious 1S, 


purpose 


driving of a merry-go-round which 


been installed in the large department 
store of Hahne & Co., Newark, N. J. Gears 


had been at first used, but in the position 


they were in they made too much nois« 
to be permissible and the silent chain took 


this case, for practically no 


their place, in 
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PIG 3 DRIVING A MERRY-GO-ROT 


STORI 


ot 
This drive 


ther reason than the necessity secul 


ing absolutely quiet running 
is notable for the large ratio of reductio1 
well as for short center distance 
Fig. 4 


motor to a line shaft in the shops of 


shows a drive from a standar« 


the 
Union Traction Company, in Philadelphia 
where the 
and where, as will be readily recognized 


center distance is quite short 


a belt would have been likely to be ver 


unsatisfactory. Under such conditions 


however, the chain referred to works pe 
fectly and probably at least as well as 
under any other condition. This motor is 


General Electric 5 horse-power at 1,200 


revolutions per minute. 


BY W. S. ROWELI 

Phe subject of square threaded screws 
has intere¢ sted me e than a little, and 
have felt nee its itrod I ind nal 
sis by Mr. De Leeuw th 1 should pu 
sh a different picture fr the one tl 
appears on page 1161, \ 24 

Throughout this at e we wil 
metal left between the g1 ves ¢ by 
thread tool, the thread, and the gt 
will be called the thread groov: gri 
While we are naming things we \ 
christen the form of thread tool discusses 
in the article mentioned, the tool of equa 
ized top rake, or balanced top rake 
make it shorter, balanced thread tool. We 
will call the tool that fed to the worl 
the plane of centers, the level top tool 

Mr. Meyer makes a good point, at pag 
1275, when he refers t thread tool as 
forming tool Phat t a tool that 
produces the desired f nore le 
independent of ichine fe depending 
more upon its ow1 e 1 pe 
discussing the etfe t Te 
rake of square read by turning it 
top surfac 4 acl 
thread g ve » ‘ ld be re 
membered tl the ( d ns W 
ftect any other tor thread in a 
al Way 

It is mv wish to take cas 
and nut ot e dime IS give by M 
De Leeuw (8 inche te 12 inch 
lead, triple R. H. 17 and section it ¢ 
three plan ioting t f hus p 
duced, both in the normal square thre: 
ind in the thread cut by the balanced t 
Nothing will be d about clearance 
side of t We will cor aer 7 1 
position of top only 

Of cours lt } v ea 
and dimet ned { pp ot tire 
but the ¢ t w ‘ e effe 
balancing thread t tion 
screw and 1 plan toy 
note forn \\ go 
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and fed in till corners touched 
It will be seen that the bottom of 
Fig. 2; g’j’, Fig. 
groove on 


groove 
core. 

groove is concave (g J, 
tA), 
plane of centers we have outline k’l’m'n’, 
Fig. 3A. A frightful form it is, but no 
more so than would be developed in nut 


and by sectioning this 


groove if it were cut in the same way with 
No. 3 tool (y’ 2’, Fig. 1, and Fig. 4) turned 
to plane ab and fed till full depth of 
groove is reached by all parts of tool nose. 
As the nut grove be cut from the 
inside, it will be convex at the bottom. In 
the case of a nut, tool-corners will touch 
work first, unless the tool has been round 
ed on the nose, the groove will 
remain deepest at the corners (see Fig. 3A 


must 


and so 


for section on plane of centers of nut 
thread cut by tool No 3). As our bolt 
groove cut by No. 3 was too wide nearest 
the core, our nut groove cut by the same 
tool will be the same way, too wide near 
and we have a 
In the nut, as in the bolt, the 


core, or bore, very open 
groove. 
portion of groove nearest the large diam- 
eter will be as much wider than normal 
as ys is greater than uv, and the portion 
nearest the small diameter as much wider 
than normal as yz is greater than we 
Chis excess of groove width in both bolt 
The 
section lined portions of Fig. 3A show bolt 


No 


Fig. 5 is an end view of the De 


and nut results in a very loose fit. 


and nut cut with tool 3 in plane of 
centers. 
Leeuw triple thread screw and nut cut 
That no one need hesitate about 
using a balanced tool for almost any job 
of thread cutting, I give in Fig. 6 a draw 
ing of the angles, etce., of a screw 1% 
inches diameter, 14 inch pitch, 4% 
lead, right-hand thread, 
drawn on an enlarged scale (100 to 1 in 
the kl is the center 
line, ab the tool top anc other parts are 
A No. 3 
tool used on this screw in plane ab would 
oor inch wider 


than normal and undercut less than half 


the same. 


inch 
double square 


original) wherein 


lettered uniformly with “ig. 1. 


result in a groove about 
that amount 

From all this it will be seen that when 
such a Mr. De had in 
hand is to be cut it is a case of cut it some 
other way, but that the balanced tool may 
be used safely in most cases. The matter 
of a concave bottom to the bolt groove 


screw as Leeuw 


is seldom or never harmful, and the con- 
vex bottom of the nut groove is easilv 
remedied by rounding tool nose slightly. 





Echoes From the Oil Country, 
PRINTING PRESS WORK. 

I was only an ordinary maehinist. I 
went where I was told to and believed in 
doing the best I knew how. 
sponsible in any way for the man who had 
been up to the printing office and torn 
down their press and moved it to its new 
quarters. If he did drink whiskey it sure- 
ly did not make his breath 
worse than that of the man that walked 
by me and loaded me and the shop and 
mechanics in general with all sorts of 


I was not re 


smell any 
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abuse as we went toward his office to find 
out what was the trouble. 

I was old enough so that such talk did 
not mean much unless it carried some in- 
formation that was of I had often 
heard it when I had to go out on someone 
else’s job, and so had learned to wait until 
[ had a good chance before I hit back. | 
am not exactly laid out for a pugilist, and 
a good thumping would be about the 
gentlest means that would steady up some 
men when their stuff begins to show the 
“perversity of inanimate things.” 

[ reached the office without any knowl- 
edge of what was wrong, except that the 
press was liable to fall to pieces, and that 
the firm was liable to not get any pay for 
the job, and would have a law suit on their 
hands and get a blowing up in the paper, 
was as “dumb” as the fellow 


use. 


while, if I 
who had done the job, I was lucky if I 
got off with a whole hide; indeed, it was 
hinted that it might be necessary to follow 
me back and clean out the whole shop. 

One revolution of the press showed the 
trouble, and I was surprised that they did 
The man who did the job told 
the owner had around 
growled so much about how slow he was 
working that he had hurried all he could 
to get out and had tried it before putting 
on the inking rollers, but not afterward 
[In putting on the distributing roller he 
had set it to one side, so that it ran too 
far sideways, striking the side of the press 
and springing the sides apart badly. 

For the information of those who are 
not acquainted the country news- 
paper press I will explain how this roller 
It is a long roller, made of some 


not see it. 


stood and 


me 


with 


worked. 
peculiar composition, and reaches across 
the table of the press, having a bearing on 
each end. One of the bearings is just a 
plain cylindrical one, while the other one 
is threaded, the thread being quite coarse 
and fitting into a flanged nut which is held 
on to the frame on that side by screws, 
This roller bears on the inking part of the 
table that travels back and forth, and of 
course it moves sideways as it is revolved 
by the table traveling under it. The man 
who had set up the press had not screwed 
the nut to the proper place before fasten- 
ing it. 

As soon as I saw the trouble I asked for 
a screwdriver, and the boy that ran the 
press and the owner both began hunting 
for one, the owner still swearing. They 
did not seem to know just where to look 
for it, and as I was used to using all sorts 
of make-shift tools I picked up an old 
hatchet lying near and tried one of the 
screws and found that it started readily; 
so I quickly took them out, gave the nut a 
twist to where I thought would be about 
right and put in the screws again. I then 
dropped the hatchet and went nosing 
around the press, as I saw they had not 
noticed what I had done, and I was ready 
to try to “get back”’ at my tormentor. 

When he got around with the screw- 
driver I opened up. “Say; see here now; 
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I’ve been looking this thing over and | 
don’t see anything very much the matter 
with it. Start her up and let me see what 
you’re doing all this growling about, any 


way.” 

He glared at me and growled out 
“You’re as dumb as the rest of the dumbed 
Didn’t you see that thing flop around 
I tell you if it 


lot. 
when we started before? 
falls to pieces you will have to pay for it 
I'm not going to pay a lot of ignorant 
jackasses for smashing up my press; yo 
just mind that, and if this thing isn’t gi 

ing pretty quick your company will have 
damages to pay. Why in thunder don’t 
they have some decent men working for 
them, instead of a lot of ignoramuses, I’d 
like to know?” 

I took a look at that roller, to be sure oi 
its position, and nodded to the boy, with 
“Let her go.” He let and it ran 
as smoothly as could be desired, while I 


her go, 
went over it carefully, making a few ad- 
justments and seeing that everything was 
tight and setting the screws in the nut up 
hard with the screwdriver, without giving 
any hint of what I had done, while the 
owner stood around with a puzzled ex 
pression, muttering softly to himself. 
“Now, where is that awful job you have 
have 
any 


been telling me so much about. I 
looked her all don’t find 
thing wrong, and I don’t believe you eve 
had your old junk pile running any bette 
than it is. Because your old rattle-trap of 
a building shakes when a train goes by 
you shouldn’t get rattled and come rush- 
ing down to the shop and act like an idiot 
and, besides, good men come high and I 
can’t be coming up here for nothing.” 
“Well, by jimminy, young fellow, if I 
hadn’t been in the the time I 
would swear you had done something t 
that press, although I don’t believe you 
have brains enough to fix anything; but 
you haven’t had a chance to do anything 
if you could. Why, confound you, I was 
afraid the thing would fall to pieces be- 
fore we could stop it when we tried to run 
it before I went down to the shop,” and he 
stood wiping his forehead and staring at 


over and 


room all 


the press. 

“Oh, you get out,” I replied, giving the 
boy (who had sided up to me with “Say 
Mister, there was something pretty bad 
wrong; didn’t you notice it when we 
started up after you came in?”’) a nudge 
and a wink. ‘You'd better swear off and 
brace up, or you'll be seeing snakes and 
imagine your whole printing office is hop 
There’s no use of me wast- 
and I 


ping around. 
ing any time here, so good day,” 
started for the door, leaving him too dazed 
to give any reply, and still looking at the 
press as though he expected to see it begin 
to cut up at any minute. 

I hoped I had impressed him with a 
sense of the dignity and importance of the 
machinist trade. The boy followed me out 
and wanted to know how it came that that 
press behaved as it did. “There was some- 
thing wrong, just as sure as you live,”” he 
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id, confidentially like; ‘why, the sides knows more about printing presses than formed and pierced b < shown in two 
went in and out just like breathing, you your whole shop put together, and is the views at the toy This blank has two 
now; and you just ought to have heard only man in it that I ever saw show any holes BB e ends are trimmed and the 
m swear before he started for the shop.”’ signs of having any brains,’ and out he center WI med to the shape 
\s the boy seemed a straight, nice sortof went. You must have been stirring things shown A ie in strips 
fellow, trying to do the b st he could, I up lively in some way.” or rolls of ed width inch 
id him where the trouble had been and I explained what had happened as best As fir ert die it fitted between 
vhat I had done. I also told him not to I could, and tried to show that | gen y the gage plat l ag e stop-pin 7 
ll the owner unless he cooled down and tried to treat our customers politely, even At the first « of the press the 
icted at least civilized. if they did act a little rough when things forming pun ers the metal 
[ expected to hear from the shop about went wrong, but that this time the prov nd bends and forms it in the die RX, and 
y talk, nor was I altogether disappointed, cation was too strong and | got going an ming there, 1 nary while 
ilthough it came in a slightly different said a good bit more than | intended e two holes are rced bv the 
vay than I had expected. One day the “It’s all right,” he said. “You will inches K K and the end of the stock is 
‘reman came to me with, “What kind of to do all his work after this, and if y mmed by the puncel At the next 
performance did you have up at the can hold him level without taking a cl oke, the meta 1eld against the stop 
printing office the other day?” “Why, to him you are a good on \nd s and the formed and finished blank 
n’t everything all right?” I asked, think- proved W. Osporn s punched out. The positi of the stop 
ng I was in forit. ‘I guess they must be; ae a p ~ must be ac ely located, as the 
he old fellow was just in and paid his bill Four ‘‘Follow”’ Dies. tal is first force gainst it by hand 
ithout a kick or trying to get us to knock BY JOSEPH V. WOODWORTH d then drawn aw: yi tance by the 
tf anything. I had expected an awful The dies in the accompanying drawing ction of the forming punch A 
ick, the way he was hollering the day I show four adaptations of the gang and fol Che punch and « Fig. 3, for producing 
ent you up, Just as he was starting to low principle for articles of sheet met the bent flat spring shown above them are 
eave he said, ‘If I ever have to send _ to be pierced, bent, formed or drawn, and more simple than the fi They pierce 
ywwn here for a man again, you send up finished complete in one operation or hand-_ the holes C ( ike the bend at D, cut off 
the one that you sent the last time. He’s ling the piece rim t rners. GG are 
so saucy he had ought to be killed, but he The punch and die, Fig prod piercing ¢ forming or bend 
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f t work to be cornered and t frot : | f 

nd cut off square Phe op K, of ding mmpensate tot 
old olled heet steel, f: ned the end t € ¢ r s har« 

f the di made adjustable for using pos 1 exercist re when setting 
the one die to produce springs of different { re = seen dies of 
lengths. The punch is simple, consisting nstruct \ ve produced 
of the two piercing punches Y Y, the bend from seventy to eighty thousand blanks 
ing punch 7 and the trimming and cut-off without requiring grinding. 


punch £, all fastened in the pad XY. The 
bending punch Z is shorter than the pierce 
ing and cut-off punches This 1s so that 
the two holes will be pierced and the fin- 
ished piece cut off before the next one 


is bent. When the die is in use the strip 


inch and die, Fig. 2, produce the 
This die, instead 
form 


the small hole 


piece shown at the top 
of bending the work, draws it to the 
of a shallow shell, pierces 
in the center / and punches out the fin- 


shed pie The die comprises the draw 


rt the operation 


After the punch and 


1 


strip of metal to 


beneath tl 
, 


the first shell t 


stroke. Th 


metal 
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A New Principle in Double Tube Injectors 








tors heretofore constructed have steam 


mitted to the machines through a start 


g mechanism, consisting of several valves 
which must be worked in strict time ad 
justment in their relations one to the other. 
The reason for this is as follows: The 
bore of the lifting steam jet is of smaller 
ectional area at its smallest point than the 

mbining tube of the lifter; therefore no 
back pressure is possible during the admis 
Sut in the 
Here 


steam 


ion of steam to these nczzles. 
forcer just the reverse is the case 


the largest bore of the forcing 
nozzle is of greater sectional area at its 
smallest point than the combining and de 
livery tube of the forcer. Therefore the 
direct admission of steam to the forcer is 
in impossibility in such injectors, because 
t the pressure produced in the passage 
necting the lifter and the forcer. In 
them steam must first | 2 admitted to the 


lifter, and after water is lifted to the in 
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results in the formation of a partial 
vacuum in this chamber, and the force 
thus serves also as an additional lifter dur 
ing the starting operation and gives 
much additional lifting power 

On account of this lifting power of the 
forcer, the water discharged by the lifte: 
is instantaneously and automatically taken 
up by the forcer, even with an open over 
flow, no special construction being needed 
to secure the entrance of the water into 
the forcer 

The whole operation of starting the in 
jector consists in opening the steam valve 


and turning the handle of the overflow 
cock in line with the boiler outlet. Thx 
moment steam enters tle injector, water 
appears at the overflow, and all that re 
mains for the operator to do ts to close the 
overflow cock. 

The 


from 


machines are made of capacities 


10 to 20,000 gallons per hour, the 
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ector the lifting side overtlow is closed 


and the mixture of steam and water has 


been forced into the forcing combining 


tube and out through same; steam 1s then 


slowly admitted through forcing steam 


nozzles, and when a perfect current 
established and every valve works in per 
fect unison, the injector is ready for work 


With the 


steam is admitted simultaneously to the 


machines under description 
lifting and forcing steam jets, direct from 
the boiler. The velocity of the steam pass- 
ing through the tubes of the lifter and out 
to the 


vacuum in the water chamber a of the 


atmosphere, creates a_ partial 
lifter, in consequence of which the pres 
sure of the outside atmosphere will force 
the water into this chamber. 

The steam entering through the steam 
jet to the forcer is also unhindered on ac 
ount of the longitudinal lateral escape 
passages b in the forcing combining tube, 
through which any excess of steam which 
cannot find an outlet through the small 
sectional area of the delivery tube, finds a 
direct outlet to the atmosphere through 
chamber c and The 
formation of pressure in the passage d 
connecting the lifter and 
impossible 


the overflow cock. 
forcer is thus 
On the contrary, the velocity 
of the steam entering the forcing steam jet 
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INJECTORS 


former size being the smallest injector es 


made and being intended especially 


automobile use 


Mineral Output of the United States in 1900. 

The Department of the Interior at Wash 
ington has published a 927-page volume 
United 


1900." It is com 


on ‘Mineral Resources of the 
States, Calendar Year 
piled by David T. Day, Chief of Division 
of Mining and Mineral Resources 

A comparison of some of our mineral 
industries as set forth by the United States 
“Mineral Re 
1900,” 


Geological Survey in the 
sources of the United States, 
how small a part, relatively, the two pre 


shows 


cious metals play in adding to our national! 
wealth. 
Round 
convenience sake, it is found that the gold 
product was worth $79,000,000, and that 
the commercial value of the silver product 


numbers alone being used for 


was about $36,000,000, though the coining 
value was $74,000,000. As metals, then, 
the gold and silver were worth $115,000.- 
000; as money they were worth $153,000 
000. 
was valued at $98,000,000, though the price 


Now, the copper produced in 1900 


decreased a cent and a half a pound, as 
compared with 1899; the lead was valued 
at over $23,000,000 


though the condition 
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of the industry was not good; zinc was 
produced to the value of over $10,000,000, 
though it declined 28 per cent. in value, 
as compared with 1899. The copper, lead, 


ind zinc products were worth more as 
metals by $16,000,000 than our gold and 
silver as metals in 1900. Again, the com 
bined values of the production of abrasive 
materials, such as grindstones, garnets 
and so on; of chemical materials, such as 
gypsum, phosphate rock, and others; of 


pigments, such as metallic paint, white 
lead, and so on; and of the miscellaneous 
metallic products, the whole aggregate be 
ing about $52,000,000, show that they were 
worth less as metals or metallic products 
than the gold by about $27,000,000, and 
more than the silver as a metal by $16, 
000 ,O0OO 

Further, the comparison of gold and sil 
ver with the structural materials produced 

that 1s, building 


stone, $96,000,000 worth of clay products, 


with $48,000,000 of 
and $13.000,000 of cements, $157,000,000 in 
all—shows that the structural materials ex 
ceeded the gold and silver in value by $42, 
000,000, if the commercial value of silver 
is taken, and by $4,000,000, even if silver 
is taken at its coining value of $74,000,000 

Applied to iron and its products, the 
omparison becomes stiil more striking 
[ron ore was produced to within less than 
$9,000,000 of the value of the gold; and 
pig iron was produced to a value of nearly 
$107,000,000 in excess of the coining value 
tf both gold and 


silver combined. But 
the comparison of the gold and silver out 
put with the output of the mineral fuels 
| 


Oal 


petroleum and natural gas is the most 


striking of all, for the combined gold and 


e sum of 


silver value is exceeded by 


$253,000,000, or $406,000,000, as against 
$153,000,000 

hese comparisons are the more inter 
view of the statements of the 
Director of the Mint that ‘two-thirds of 
the output of silver in the United States 


is obtained 


esting in 


as a by-product from mines 


which would be operated no matter what 
and that in 


reserves 


the price of silver might be,”’ 
the Cripple Creek district the 
(of gold) in sight are enormous.” 

We made tin plates and terne plates to 
notwith 
standing the fact that no block tin was 


produced, the 


the amount of 302,665 long tons, 


metal being imported from 


abroad 





An Incident. 

In Social Service for January is a quota 
tion from a letter from Col. James Kil 
bourne, president of The Kilbourne & Ja 
cobs Manufacturing Company, 


Columbus 
Ohio, as follows: 

“We have always endeavored to trea 
our employees as men, with the same feel 
ings, hopes and rights as ourselves, and t« 
consider that we are all of us one grea: 
family with mutual interests. I have not 
begun to do as much for our employee- 
as they have done for me, but have en 
deavored to treat alwavs as I should lik 
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be treated if our positions were re 
ersed. Our relations for nearly thirty 
ears have been always friendly and satis- 
ictory ; we have never had any strikes or 
roubles of any kind, but this is owing as 


nuch, if not more, to the character of our 


mployees. As illustrative of this I will 
ell you of an incident which occurred 
uring the panic of ’93: 
\ month or so after the panic began, 
d when large concerns were failing in 
very direction, there filed into my offic 
ne morning some fifteen or twenty men, 
epresenting the several shops in our plant 
heir manner and looks were serious, and 
vhile I had no more earnest wish than 
hat I should never have any trouble with 
ir employees, I feared that it had come 
last Finally one of them, as spokes 
an, said that they had thought very long 
ver the matter that had brought them 
here before they had decided to come, and 
iat they had hoped they would find me 


Z a “ia 
Jf 7 
/ y 
/ 
! 
j 
j 
4 








J I. BRASS BUSHING FOR A LOCOMOTIVI 


Cc 
1 11 f_* it 15 
B 
t 5) 
Fig. 2; Show 


re) 


rrepared to accede to their request; that 
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wages and had been able to save some _ length, 3 23-32 inch 3.72), on line ¢ 
money, and while the individual savings is read the weight in pounds, 23 
were not large, the aggregate was a con line D 
siderable sum, and that they had come to With another setting in the same 
tell me the whole of it was at my disposal ner we read \ bi cylinder 6 17-32 
for the use of the company if it were inches diameter and 3 23-32 inches long 
needed weighs 38.8 pound lhe ditference, 38.8 
“T will leave you to imagine what my 23.3 15.5 pound the weight of th 
feelings were, for I have never, from bushin 
that date to this, been able to find words To prove my illustration I had the 
in which to suitably express them. ing put on the scalk It weighed 
“This is one of the many instances of pounds 4 unce 
their consideration, and, therefore, if you In a similar manner tl ubic inch 
are seeking to say anything about us in’ may be found in Fig 
Social Service, confine what you have to [It frequently happens in probk , 
say to the loyalty and good character of , ‘ving the u ger ” le that 
our employees rather than anything about the answ: wnt , t 
urselves “in the air Pht Fig f eng 
a ar Cle of the cylind s; 6 inches the answ 
Five Important Markings for a Draftsman’s oo yyot be found with the setting A 
Slide-Rule. In such a case it is necessary only to mat 
BY GEO. F. SUMMERS the position of 1 on the B scale with th 
Thi accompanying diagram illustrates runner and then push the slide to the left 
the value of special markings on a slide until the right-h onl 1 comes to this point 
rule. In this case the marks are put as when th problems whose answers are now 
follows : : in the air will fall on the scales, and 
1128 for volmes of cylinders, versa.—I-d 
2023 for weights in pounds of brass cylin —ne — 
ders measured in inches, The Secret of Success. 
2120 for weights in pounds of steel cylin The secret of the iccess of the great 
ders measured in inches, business enterprises of the world lies in 
2141 for weights in pounds of wrought-. the talent of some man at the head to get 
iron cylinders measured in inches, folks who can do things and then let the 
2213 for weights in pounds of cast-iron alone to do them. It requires mu 
cylinders measured in inches talent and genius to find the man to “de 
By scratching these lines on scale B of liver the message” than to keep vou nd 
v 
> ' i 


A 
y ‘ 
be A 
a slide-rule set toread A bra ylinder 5 diam. x 3°, long weighs 23,3 It 
7 
D 
2 Y ; | 
1 il i. ul ) \ 1 1 ) am jp f ) 8 
im a W t 
A 
ee i pa . 
Fig. 3; Showing a slide-rule set toread A cylinder 5%, diam, x 3%, long contains 74.9 cu, in 
the rule and coloring with different inks, off and let him do it. One busine tl 
given the diameter and length, a drafts- the writer knows of has practically reached 


hey had noticed that large concerns who 
id stood the stress of many panics were 
uling every day; that our warehouses 
ere filling with goods which we couldn't 
ell, and that they presumed we, like 
thers, were unable to obtain payment for 
zoods already sold and that they feared 
hat we might be in danger as well as other 
mcerns; that some of them had been 
vith us for a few years, some for many 
ears, and some the length of a genera- 


on; hat thev had alway received fair 


man is able to obtain the result at one the limit of its expansion because the mat 
reading at the head of it isn’t big enough to let 


Fig. 1 is a drawing of an Ajax metal folks do things; he is always interfering 


bushing, picked at random from a pile in’ with his method; |! employees have m 
the shop, waiting to go into locomotive individuality in their work; they try to d 
connecting rods it “to please the old man” rather thar 

Setting the slide-rule as at Fig. 2, we to promote the busine but he doesn't 
read instantly that the hole weighs 23.3 encourage the expression of then eovet 


pounds—that is, the mark b for brass on rides new suggestions because they ‘‘c¢ 


line B is put opposite the diameter 5 1-16 too much” or because he doesn’t “consider 
nches 5.06 n line A. Opposite the them practical r because the man wl 
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lative ‘ igge 101 loesnt know I eta vill be draw I nos yea g ere 
hing about it \ discouraging case fo! ta being drawt ! t as e ot the filing 
employee who really wan o improve ead of pinching \\ e] ng swearing, the usu 
ae 
( dition by improving tiie S pabbitt can Db ren a r ( r g acil ot l 
( ld. Sens t, by chipping a 2 ‘ o rames bolted togeth 
——_—_—_—_—___—- —— e! rt pex ng t l ( piat 
: : Fig how sed earing nd studs fe 
Some Points About Babbitting. 
7 t ( cage R Ch i ili ra P f R gears Mi 
BY |} WERTHEIM ee . eras mS Hint f ae : den to ® mpk — 
+] 1] ; + thy } * s ‘ 
‘ mace recently allotted to thi ib bearings The brasse vored a rut e very sluable in con 
the AMERICAN MAcHINIsT has led ning fit on the axle, the bored surface of the type | hav 
e to present these not vhich e the inned, and then, using an arb é e where these machines a1 
esu 0 rvation during my lite as a ize as the axle, the babbitt cc 1s poures ficient quantity to be 
WENEE JOU ind of the perusal of Should the journal become so hot as to practice is to machine, 
} 1 : : 1 1 1 1 . 1, = ] an th 
echanical periodica melt out the babbitt, the brass will ot the trames singly and the 
Mii Bolling kx's method ot ecuring bal course come to a good bearing bling. endless fitting 
itt to bearing hown at page 483, \ The National Elevator & Machine Con the bearings into lin 
l ; I ] y | , ] ] } } } . i *f t1 
24, has the prestige of long and gen pany, of Honesdale, Pa., had certain beat correct pos ’ 
use, and will very likely continue ings to babbitt which were solid—that Che brass bushings 
ised, but I ask your readers whether Fig hey had no cap—and they used the mat reamed and faced, but 
t and 2 do not show a better way. M1 drel shown in Fig. 4 to avoid the difficulty the outside 
Bollinckx’s wayconsumestco much time in of removing the mandrel due to the grt The large granite lat 
the columns of the new 
York has babbitt bearing pindies 
These are | irge be ring 1 et with 
f stand enormous pressure e babbitt 
» ) receptacles have ribs cast 1n the forming 
\ 3 ; D 
; r\ | pockets | Keep the 
\ squec zed out [In the 
v | . 7 
: y | use bearing recent 
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Fis not used, t ugh these 
10orTr cay \ l lt 
Two thing e st 
etestatio 1 l 
f babbitting The f 
cond, tl Id eye-s 
The mica goggles ust 
protect the V¢ I 
should be used b 





The Paten Pitle 
meeTENG TOLIKMA , Inc f 150 B 
s th f ( 
e toundry \gain, few, or comparatively ping ot the babbitt | el = wee 
ew, American shop have idequ te I ms t i cel oO j ‘ .p ew to I I 
ties t cleaning castings, so that here it bushing. In uss e sp the bushing though we lear 
takes too long for the machinist to get the was filled with putty. After pouring, tl some tim ne ; 
re sand from all the conical hol The central plug was ret ed and \\ tl] 5 gual ee tities 
est bearings are secured only when the easy to remove the split bushing ler words unde 
bbit poured into clean boxe lt One of the neatest bit f designing | validity otf a patent ¢ 
( m job to rebabbitt a bearing ve seen was on one of the sh on that is, to defend 
ind often conditions compel the machinist uult by the Trov Laun \lac 1ery nfringements and t 
to remove the old babbitt with hammer Company. I think it w Tigi d by damages which he 1 
ind cold chisel. I have repeatedly been Mr. Geo. Roberts, who was superintendent f,ingements. Its bu 
njured, and seen others injured, in chip- while I worked thet The ironer had ee anture as that 
‘ing the babbitt from those cored holes ght frame, something e Fig. 5, wit nee , 
: Puarantee re estate 
Fig and 2 were shown in these col haft bearings at d and he shafts were ; 
: lis the company name 
imns vears and years ago by one of your — slipped through the cored holes at d and 
orrespondents, named Porter. This meth when brass bushings f. Fig. 6. were slipped ‘TS "8 cpr 
od will please the foundry foreman; the into the cored holes, the gears were pu , marks copyrights, s 
‘astings will be easv to clean, and f the the shafts, the shafts leveled ind located tected by the Patent 
wearing is to be pened and bored, the pen- and then babbitt was poured between the Company, W! ch 
ing will cause the babbitt to hold still brass bushings and the cored holes in the seen, carr wit 
ghter. Should this bearing run hot, the frame. Except for an oil hole and groov effect 
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Electrically-Driven Pipe Threading Machine. American Methods Through English Eyes. 


L hie cK panving \ \ oO 
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d neg rang »y & ne \\ 
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iddi g ( 
peeds is the1 ssity of providing for 1 n secured \ mani fore { S 
vhen putting on or 1 ng tt upling ted that ‘ yt { \ 
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in x ent 9 I 
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Large 


late girders were riveted by hy 
I : ; ; 


draulic gap riveters mounted on a ram to 
iise or lower them, the work being sus- 
pended from an electric Wellington crane 
traversed by a switch on the riveter plat 
Ends of members were milled by 


feet 6 


rm 
tary planers which had heads 4 
in diameter, wiih cutters 


nches to 6 feet 


fixed near the periphery \ngle stiffeners 
vere bevelled in pairs in a milling machine 
vith fast vertical feed, and fitted perfectly 
handled 


Large joists or channels were 
with clip hooks furnished with chisel 
points. 

Very little planing was done in_ the 


works; “Universal” plates were used, and 
were rolled by nearly all American plate 
mills without extra charge. 

The causes of cheap working in America 
night be summed up as follows: 

1. The 


paid than in England, turned out a much 


workmen, though more highly 
larger quantity of work 

2. The the 
more carefully thought out, and the labor 
saving appliances were more used. 


arrangement of works was 


method, and prob 
the 


3. There was more 


ably more scientific knowledge, in 
drawing office 
4. The works were run night and day 
5. The 


minimum by care in the drawing office and 


templeting was reduced to a 
by the use of automatic machinery and 
tops and guides 

6. Obsolete machinery was turned out of 
he works as soon as it was superseded by 
nvthing better. 

7. All tools were kept in a state of per 
fect efficiency. 

8. Railway freights were lower than in 
England. 
the small 


The responsibility for output 


per man in England rested only partially 
with the manufacturer, who was hampered 
in every effort to introduce improvements 
y the action of the workmen. The author 
suggested improvement on the following 
lines: 

(a) A careful arrangement of works to 
void unnecessary handling and give ample 
facilities for such as was necessary. 

(b) More complete drawings. 

(c) The condemnation and removal of 
obsolete machinery and the proper main 
tenance of what was in use 

(d) 

(e) 


Ample motive power. 
The 
guides and multiple and spacing punches 


more extended use of stops, 

The saving which was possible by sys- 
ematic methods in the drawing office, and 
the use of stops and guides and multiple 
yuinches, so as to reduce the templeting, 


was very great. Small portions of the 


work should be made interchangeable and 
turned out without having to mark each 
piece. The use of the spacing punch ob- 
viated the necessity for wooden templets 


ind for marking 
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The Franklin Institute and the Metric System. 
February 19 at a meeting of the Frank- 
lin Institute in Philadelphia the report of 
a special committee appointed to consider 
and report as to the feasibility and advis 
ability of the adoptior 
tem of weights and measures will be dis- 


of the metric sys 


cussed and acted upon. The committee 1s 
composed of the following members: 
James Christie, American Bridge Com 
pany, Pencoyd, Pa 
A. E. Kennelly, 
electrical engineers. 
Ee 
Wilfred Lewis, president Tabor Machine 


Houston & Kennelly, 


Ives, photographer and engraver 
» I gra] 


Company. 

S. M. Vauclain, superintendent Baldwin 
Locomotive Works 

Jesse Pawling, Jr., instructor m physics, 
Central High School 

George F. Stradling, instructor in phys- 
ics, N. E. Manual Training School 

Harry F. Keller, professor of chemistry, 
Central High School 

\. Falkenau, machinist 

L. F. Rondinella, 
ing, Central Manual Training School 

\nd its report is as follows: 

Whereas, It is desirable to obtain an in 


instructor in engineer 


ternational standard of weights and meas 
ures, also to simplify and regulate some 
of our existing standards, and 

Whereas, The 
mendable not only as a 
but 


metric svstem 1s com 


suitable interna 


tional standard, also for facility of 


computation, convenience in memorizing 
and simplicity of enumeration; 
That the Franklin 
approves of any movement which will pro- 
the the 

system confusion 


Resolved, Institute 


introduction of 
least 


mote universal 


metric with the 
and expense 

Resolved, That the national government 
should enact such laws as will ensure the 
adoption of the metric system of weights 
and measures as the sole standard in its 
various departments as rapidly as may be 
consistent with the public service 

The following questions were discussed 
at a meeting of a sub-committee, January 
and the answers as given were agreed 
tO: 

1. Assuming the desirability of an inter- 
national standard, could we expect nations 
using the metric system to abandon that 
No 


concede thx 


and adopt our system? 

2. Can we not advantages 
of the metric system for purposes of com 
putation, and also as being readily memo 
rized and the relations between weights 
and measures borne in mind without much 
effort? Yes. 

3. Have any valid objections against the 
metric system been effectively urged, ex 
cepting that the numeration cannot be con- 
No 


tinuously subdivided by two? 


4. Is not this similar objection to our 
decimal currency overcome by the advan 
tages of the system’ Yes 

5. For convenient minimum units of 
hand rules, is not the m/m better than 
either 1-16 or 1-32 inch, the latter being 
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subdivision for ordinary 


The m/m is equally 


rather a fine 
rough measurements ? 
as convenient 

6. Assuming that the change in our sys 
tem could be effected without serious ex 
confusion, could we recommend 
Yes 


change be 


pense or 
this change as desirable? 
7. Could not 


initiated if the national government would 


such a fairly 


idopt the system in all its departments 
where no serious confusion would occu 
from an early change, gradually extending 
the system to other departments, when 
people became accustomed to its use, and 
tools were accumulated which conformed 
standard? Yes 

workshops could not a large 


to the 
8. In the 
proportion of existing tools and gages be 


until 


new 


they were gradually super 
their 


retained 


seded, merely designating nominal 
dimensions in the nearest convenient met 
ric units? We anticipate no prolonged 
serious confusion 


9. If 
the system came into universal use in the 


in the course of a term of years 
service of the government, is it probable 
that its adoption would follow elsewhere 


Yes. 


appear to be practicable 


within a reasonable time ? 


10. Would it 
to inaugurate the adoption of the metric 
standards for weights or for liquid meas 
ures in advance of linear measures, as the 
former would not involve the abandon 
ment of such numerous and costly tools 


No 


of the members of 


as would the latter? 
The names of most 
known it 


this committee are well 


engineering 
their report is bound to carry a great deal 


very 
and machinery circles and 
The discussion at the meeting 
of the Institute and the action that may 
be taken by this 
careful of all American scientific or tech 


of weight. 


most conservative and 


nical association will be awaited with much 


interest 





Some Comparisons of Wages and Cost of Living. 
We 
mar. © 


and the tendency of 


have referred to some remarks of 
cost of living 


and 


about the 


arnegie’s 
1 wages to rise, 
bearing on the subject we find a letter 1 
the “New York Times” 
as the experience of a ma 


which will be read 


with interest 


evidently intelligent and with a 


His letter is dated Jersey Cit) 


chinist 
memory 
and his experience has evidently been in 
the vicinity of New York, where we thinl 
conditions for far 
to those that obtain in most other part- 
of the country 
“Mr. Andrew Carnegie contends that the 
condition of the workingman is better now 


workmen are inferio: 


The letter is as follows 
than in former times, if the cost of living 


This, I think 
answer from someone more inti 


is taken into consideration. 
needs an 
mately familiar with the everyday life of 
the wag was a half century 
ago and as it Mr. Carnegie pre 
fers to run his comparisons back for a gen 


earner as it 


now 1S 


which, I suppose, means to him 
This, | 


stops right in th 


eration, 
about thirty-five to forty years 


think, 1s unfair, as it 
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period of the greatest war in our history, and still the wages are constan eing recently by Rog B 
and the greatest disturbance of values and lowered and are now about tw rds Gauge & Dr \\ ; ( City 
financial standards the world has ever what they were in 1855 to 1860 N. J., on wl ’ t 
known. “T would like to ask Mr. Carnegie if he plying lev: eaging the pre 
“During that period of financial chaos considers the prevailing rate of wages ( pi eing 
the price of labor went up with everything about 25 cents an hour—a just and equita- « nate the 
else. Then I could earn at my trade as a_ ble compensation for the skill, judgment e ( mila 
machinist $25 or $30 per week, and as and hard mental and muscular labor re¢ Re pp ger 
high as 50 cents an hour was paid laborers quired for the duties of the up-to-date us | \ three ft 
as helpers. Not much more than half a machinist or general mechanic (And yet ! 5 flected 
much is now paid in the same line some of the largest corporations are adve1 unevent iri whic 
“Any just and fair comparison of this tising for men at this rate, and for ten place Phi ew feature, howeve 
kind must run back to the decade before hours each day for day or night work ie 1 the ter gage and indica 
the civil war, and I propose with the kind “If Mr. Carnegie, whom I greatly re which uniform | Ir¢ ween the cor 
ness of “The Times” to make a few com spect, will use his splendid abilities to edu tact points at ece being measur 
parisons between the two periods, similar cate the wage earner so that he can liv s insured 
in many respects, while those of Mr. Car honestly and respectably on the prevailing Che front, 1 and top views, Fig 
negie are as unlike as any two that could rate of wages, or show how he can obtain 2 and 3, show the gen f f the 1 
be named in our history as a nation better pay, he will earn the gratitude of hine cl \ | the se il view of 
‘In 1852 I had finished my apprentice- the most important portion of our peopk ( ng he } vs the ten 
ship and commenced work as a machinist the hard workers, whom he himself chat gage at ndic poser 
near the city of Waterbury, Conn., in the acterizes as the most self-respecting body eve ind ¢ ng 
employ of a concern that afterward became of men he Ss eve now Should he upper end a yok pindle 
one of the largest corporations of th do this there 1s no danger of his dving ected n v link 
country. I earned $2.50 a day. My board disgraced, even if ¢ ld die ric] ' shes 
cost $3 per week, which included washing \ VETERAN OBSER\ ) ( ve nnected 
ironing and mending, and [I was witht Jersey City, N. J., Jan. 30, 190 nk ve 
five minutes’ walk of where I worked. I — — ; n 
1854 I came to New York and worked at A New Measuring Machine. eng stead of 
my trade for $20 per week. Board on St We illustrate herewith a standard me: “ d any ‘ 
John’s Park, within five blocks of 1 uring machine which | heen develon : . i iia 


work, $4.50 per week. This was not an 
ding house, but quit: 


tony 


chanics’ board 
those days. In 1857 I married and com 
menced housekeeping on Bergen Heights 
We had four rooms on the 


seck ynd fl or 


for which we paid $6 per month, the fam 
ily who owned the house and ourselves 
six persons, being the sole occupants. It 


would be hard to find now as good accom 
modations at double the rent. The cost of 
living was not higher than now, fuel about 
the same, flour a little higher, butter, eggs, 


1 
>= 


and milk much cheaper, meat at least 25 
per cent. cheaper, church rates and doc- 
tor’s charges hardly more than 
they now are 

“As regards clothing and other expenses 
In 1852 I could buy an all-wool, custom 
made suit of clothes for $25 to $30, which 


were better made and which would last 


twice as long as one you would pay about 
You could then 
for 


as much for now. buy 
broadcloth circular cloak $15, o1 


shawl, which was in fashion then, for $o 
or $10 These were as dressy and as ser 
of 


that we ] 


to day 
lad 


penny daily newspapers then as now, some 


viceable as any $25 overcoat 


Let me remind Mr. Carnegic 


of the stage lines carried their passengers 
for 3 cents, and the Brooklyn cars theirs 
interest others to 


for 4 cents. It might 


know that a ticket to the theatre or circus 
cost a quarter, and a good cigar or a glas: 
of ale 3 cents. There were plenty of good 
bakeries run by clean, respectable Amet 
food could bx 
got at prices below what is charged 


for worthless trash 


ican families where pure 


now 


“In the particular line of work in which 
I have been employed the number of work 
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ImMne 


watched. the ope;ra r ci 


ip boldly at first and using care only at 


the t. Should the movement be carried 
too far, it is shown at once by the passing 
if the marks, when the pressure can be 
lightly relieved and the operation be re 
peated instead of starting in anew 

The screw in the movable head has a 


o-pitch thread, and the dial is graduated 


) 400 divisions, giving direct readings t 
1-20,000 (.00005) part of an inch 


The machines are built in two sizes, viz 
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application: We have frequently had or- 


ders for small special machines where the 


customer supplied the patterns, but next 
to nothing in the way of information as 
to how to build them. Again, we have 
made drawings and patterns, but, the ma- 
chine being experimental, so many changes 
were made in the course of construction 
that the drawings became useless for ref 
erence. This work is almost always done 
at job rates, and when the machine was 
done it would have been of no use to ask 
the customer to pay for a set of drawings, 
while the prospect of a duplicate order 
was too remote to warrant standing the 
expense ourselves. Often we did get the 


duplicate order, perhaps several years 


afterward, when everybody who helped 
build the first machine had forgotten all 
As a “lump” 


asked for on the 


about if price is generally 


second machine, this 
would of necessity be quite a bit greater 
than if we had some record of finished 
dimensions. 


Here is where the little pocket Kodak 


comes to the rescue, for the expense of 


making these prints and dimensioning 
them in the manner described is so insig 
nificant that any shop can afford to make 
free use of them. If there is no drafting 
department they can be filed with the shop 
charges and the backs of the cards used 
In fact, the 


system is capable of extension in several 


to record weights, time, etc. 


directions, one of which would be for re 
pairs, sending the customer a print and 


having him mark the part wanted and 


return it. Where castings have no partic 
ular name or number, it is often puzzling 
to know what part is wanted from the 
customer's description of it, but the pho 
tograph settles the question every time. 
It may be news to some who have these 
small cameras that it is possible to make 
fine enlargements up to 10x12 inches with 
them by the bromide process, although 
the work requires some degree of skill and 
for shop use 3!4x3™% inches is as good as 
a larger size if the negative is sharp and 
clear. If this article should be the means 
of inducing any who have never yet pene- 
trated the fascinating mysteries of the dark 
room to give shop photography a trial, I 
want to say that there is no reason what 
ever why all should not succeed, but they 
must follow the directions accompanying 
the camera and follow them to the letter. 
here must be no “scant 32ds” or “shades 
over a 64th” or a flat failure will probably 
result e. i: 


PLAISTED 


The Work of the Correspondence Schools. 
Editor American Machinist: 

The perusal of the criticism by “X. Y. 
Z.,”’ at page 1405, Vol. 24, of the inability 
of correspondence schools to make drafts 
men, has led to the following thoughts: 

“xX. Y. Z.”’ seems to deplore the fact that 
certain young men have been so far mis 
led by the glowing promises of some cor 
respondence school to make draftsmen of 
those who take up their course, that they 
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have proceeded to throw away time and 
money in a forlorn hope of being made 
into something. 

There is no doubt that some of these 
schools, in their desire to increase their 
membership, promise too much. Of the 
methods of many of these I know noth 
ing; of one or two I have some personal 
knowledge. One which I have in mind 
states that a young man desiring to fit 
himself for a draftsman’s position, can do 
so much better by means of their course 
than by starting as an apprentice, giving 
as the reason the limited time which a 
busy chief draftsman has for instructing 
an apprentice, without which instruction 
his progress is necessarily slow and un 
satisfactory. Of the mechanical enginee 
ing course, they say that they do not claim 
to fit a man to be a mechanical engineer, 
nor do they give a diploma to that effect 
but they do claim to enable him to acquire 
foundation for such a 


a good pract ical 


profession, and also that he will be well 
enough advanced along mechanical lines 
to enable him to read text books under 
standingly. 

“he school is yet to be found, be it cor 


respondence, applied science, manual train 


ing or any other kind, that can “make a 
man anything.” Into this, as into many 
other problems, enters that factor of which 
we hear so much in these days, “‘the factor 
of the personal equation.”’ 

To the young man who has allowed 
days, months and years to slip by un 


should 


studying and otherwise fiiting himself for 


heeded, in which he have been 
his life-work, but who finally awakens to 
the fact that 


is forever behind in the race 


without this knowledge he 
to such an 
one comes the correspondence school with 
its practical course and 1is graded instruc 
tion offering, perhaps, the only solution to 
his dilemma 


1 


Correspondence schools are not con 


ducted on philanthropic principles entirely 
They are business institutions, and their 
purpose is to make money. The most 
prominent ones have their agents in all the 
cities and large towns \n agent is not 
always careful as to what he promises 
when he has a commission in view, and 
the benefits to be derived from a course of 
this kind are enlarged upon and presented 
in glowing colors to the prospective stu 
dent. In consequence of this he thinks 
only of the larger salary which he is to 
earn, the advancement which is to come 
when he has finished his course, and not 
of the many evenings after a hard day’s 
work that are to be spent in more hard 
work, the mornings that he must arise an 
hour earlier than usual, the moments that 
must be snatched at the noon hour or on 
the street car, and many other sacrifices 
which he must learn to make if he ever ex 
pects to reach the prize which is held up to 
his longing gaze. 

“Success means sacrifice.”” Caprice must 
give way to capacity; leisure to labor; dis- 


To do this is 


sipation to self-discipline 
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not easy; but nothing that is worth having 


is lightly won. 

As to “the prodding and pushing effects 
the world is full of them. There are n 
many of us who would work as hard or « 
constantly as we do, were it not for t 
necessity, the ambition, the love for fan 
ily; one or all of which keep us at it unt 
finally we come to love the work for it 
own sake. To the most of us this does n 
come until later in life, especially if 
have not chosen our work wisely, and 
accordance with the faculties and talent 
with which the very least of us have bee: 


> 


endowed 5. 5 





Splitting the Foreman—Instructions to Workmen. 


Editor American Machinist: 


Your correspondent Eben Bones, whi 


writes on the management of foremen, at 


page 99, touches on a subject that is some 
what neglected by the advocates of the 
<plitting-the-foreman system. I mean the 
measurement of the man at the tool 

note some varieties from his enumeration 
he dyspeptic, sharp-tempered, the jovia 


and familiar, the sneaking and suspicious 


the tussy and worried, the lazy and care 
less, and last—though I beg to differ fron 
him as to its rareness—the dignified and 
intelligent class. I know of no slide-rule 


that will estimate the value of this very 


important factor in shop management 
Slide rules are being made to suit the dif 
ferent types of machines with the probable 
intention of leaving the man at the tool t 
be estimated mentally by the person oper 
I do not wish to ap 


pear as an opponent of the splitting-the 


ating the slide-rule 


foreman system, for, in a general way. 

think it is all right; for I think the supply 
of efficient foremen is not equal to the de 
mand. I agree with Mr. Swift that there 
is no scarcity of men who are able to draw 
big salaries, but I am of opinion that ther: 
is a scarcity of men who are able to eart 
them, and I don’t think ! have been hyp 
notized either. I am encouraged in this 
belief by the fact that I arrived late at the 
Mechanical 


Swift assures us that he its 


meeting of Engineers By 
the way, Mr 
no pessimist, and yet I have reread his 
article to try and determine which of the 
three biids 
the Mechanical 
kill the deadest. 
part of Mr. Swift’s plaint is my own 
namely, that the 
only be obtained where the ability of the 


the hypnotist, the system o1 
Engineers—he meant t 
But to be serious, a large 

highest efficiency wil 
machinist is recognized and utilized. 

I do not mean that the system will be a 
is ig- 
nored, and it is hardly possible that the 


complete failure if the machinist 


two methods, one of ignoring and_ the 
other of recognizing, can be run side by 
side for comparative purposes. Neithe: 
can one be tried this year and the other 
next. It seems to me, therefore, that this 
is a matter for the management to regu 
late, and to be successful it must be done 
with rigid impartiality. Let the men once 
understand that their rights will be safe 
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guarded, and they will have more time sider superior as well as cheap forms of is only necessary to unbolt the stop and 
ind energy at their employer’s service. rail clips and stops. move it to the end of the extended run 
After a piece-work price has once been Fig. 1 shows the clips in position and way. In the case of the tp-curved ra 
fixed, let it be as unalterable as the laws Fig. 2 shows details of same for a 100- and bracket, the end rai 
1f the Medes and Persians, and a man _ pound rail. It will be noted that the taken up and moved with the bracket t 
will know it will not work him harm to hight of clip Ci, Fig. 2, is 3-16 inch less the new runway end. In addition to thi 
1o a job in the least possible time. If by than that of C:. This is to allow the strip disadvantage in providing for extensions 





] ] set } 
| length must | 
























































extra exertion he is able to earn a larger A, Fig. 1, to be placed under C; and, run- this stop is more expensive t ike 
wage, his employer has profited also, for ning the full length of the crane girder, Either form can be mad ig gl 
it generally happens that the machine is prevent the rail spreading. F. D. BurruM 
rated higher than the man, and in some 
cases many times higher; so that whenever — 
the man doubles his earnings the profits = - ny 
by the machine have increased in nearly © I f Ra 
the same proportion. Let there be no a 
favorites, but let every man understand 
A | r “y A Kr ; 
that the shop is run for business purposes = 
and not for charity. Let the sucker T 
realize that he cannot pull the wool over == OC, Cc T) i 
the eyes of the management and get credit ya : ’ yA , 
for something another man has suggested. j7==— — 4 4 i 7 ie 
Chere is the fellow who is always indus- oe Ld : , ( 
trious when the boss is in sight or always ., : 
making a great noise when he is within : T “peek ae: ; 
hearing, who is a very cunning fellow, and Fig. 5 i ly 
the boss must have his wits about him to” RAIL CLIPS PROVIDING FOR ADJUS 
get his measure, as any recognition given MENT OF RAILS ON RUNWAY <--> > : 
to such shifty methods has a discouraging Side View of C Side View of C y : ; 
‘ffect on the good men in the shop. Top View of C, and C 
There are those in authority who say it Fig. 2 ‘ Machines 
loes not matter what the man thinks or DET 
teels; ‘““‘we give him full instructions how 
to do the work and we pay him for doing 
t.” At the time I heard this I was forced 
» conclude that it was due to a limited , ; ; 
knowledge of the man at the tool, a knowl- Ps t< ‘ >| 
-dge which can only be gained by donning ‘aii l | 
the overalls and going through the school 
that graduated him. A good drawing will : | 
have all dimensions for the finished ar- “h 
ticle, and possibly a few notes about dif- i | 
I ferent kinds of fits, etc.; then the job r j 
ticket may have some further information Ih Alice ele-oie-alea 
about what tools must be used, the cutting -f 
speed expert and the feed expert give their j | 
instructions, but the job is not started yet. 7 
Suppose it is a planer job and ten or twelve 
rather light castings have to be clamped Y-; 
to the table. The setting of these pieces ie r 
nay take twice as long as the time required a ae t 
for the cutting, and they must be so y 
‘lamped that they are not distorted, or ; 
they will all be spoiled, which work takes ; yr fA Vo 
much time and involves great risk of loss, X C) () ©) ©) Z | 
ind for it there are no instructions. Sure ? 
ly the being who can supply the required - mene 
<nowledge must be of some account. To | } 
supply all such information would mean a | casipie—ns"->he he ~3_p< il Pn. 3 ee 
whole book with each job, and to compile 
such a book would be beyond the ability FIG. 3. END STOPS FOR CRANE RAN 
f 95 per cent. of the draftsmen. It would 
take a bright man a long time to put into This construction is superior to dowel Mr. Taylor and His Methods. 
00k form all the useful knowledge that a_ pins spaced at intervals beside the rail, be Editor American Machinist: 
good machinist possesses, and to get him cause it cannot work loose, while dowel [ wv very much interested deed in 
to make full use of it for the benefit and pins may. It is also obviously much cheap Tecumseh Swift's article on “Splitting Up 
j advantage of his employer must be one of er, and for the same results requires less a Foreman,” published at pag 
the faculties of the successful foreman. care in construction. Though I have had exceptior opport 
JosepH Dysart. Fig. 3 shows an end stop for a 150 nities t bserve I 
pound rail. This construction is better gest the methods and results of Mr. 7 
Rail Clips and Stops for Crane Runways. than the curved-up rail and bracket often lor’s work, I feel ly at 


Editor American Machinist used, because, in case the crane runway the subject d know that I and hosts of 


oe 
I send herewith sketches of what I con- is to be extended, as is often required, it other ld ge greatest p from 
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the thorough analysis of the Taylor prin- 
ciples of shop management as laid down 
in his well-known paper before the Am 
erican Society of Mechanical Engineers 
and the recent paper before the same so- 
ciety by Mr. Gantt. 

I believe that Mr. Taylor acknowledges 
no limitations to the application of his 
methods in machine-shop work. So far as 
I know, they have not yet been introduced 
into any shop except those in which the 
operations which cover the bulk of the work 
are comparatively few in kind and simple 
in nature. I do not think he ever actually 
tackled such a proposition as a general 
machine shop, but I am very sure that he 
would not for an instant admit the slight- 
est reason why his method should be less 
effective there than in Midvale or Bethle- 
hem. I know of no place in which he has 
failed to accomplish considerable econo- 
mies when allowed a free hand, but wheth- 
er the reason he has not always been al- 
lowed a free hand has been timidity on 
the part of the management or the belief 
in the minds of those in a good position 
to see, and, having everything at stake, 
that to allow him a free hand would have 
meant disaster, is hard to determine. 

I think that no open-minded man who 
has been for any length of time in inti- 
mate contact with Mr. Taylor questions 
his possession of ability, personal force 
and fixedness of purpose to a remarkable 
degree. I do not think his radical sug- 
gestions have ever been discussed in the 
thorough way they deserve. Some men 
of long practical experience have gotten 
up in the Mechanical Engineers’ meetings 
and ridiculed his whole scheme, cast it 
lightly aside as impracticable and absurd, 
while large shops have been going ahead 
and multiplying rates of production some- 
times three, four and in the case of very 
important single tools ten to twelve fold 
over what the men in charge had gotten 
out of them before. Yet, although this fact 
cannot be questioned, the management un- 
der whose eyes it has been done have ap- 
parently lost interest in the work when 
only fairly started. Other men have been 
carried away by Mr. Taylor’s principles 
and reports and look upon him as the 
herald of a new era. 

Where does the truth lie? Is not the 
question a big enough one to justify 
thought and discussion by the best me- 
chanical minds? I helieve that he has 
accomplished what he claims to have ac- 
striking 


complished (some of his most 


results I have personal knowledge of), 


but are they unquestionably worth the 
price, and can they be attained and main- 
tained under conditions possible of real 
ization in the average manufacturing es 
tablishment ? 

If you will open this subject to discus 
sion and get the right men to enter into 
it thoughtfully and seriously, I believe 
that it would be of more interest and 
value to the people for whose benefit your 
paper is published than any other single 
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subject you could select. While I have 
some ideas on the subject, I have been 
unable to reach a conclusion, perhaps be- 
cause I have had a closer view of the 
particular work referred to than most 
ien, but have neither the long experience 
on old lines to lead me to scoff at as 
impossible what I have seen accomplished 
under my own eyes, nor on the other hand 
have I been long enough “‘under the influ 
ence’ to think that a complete overturning 
of every established principle is all right, 
on the strength of a particular showing. 
Will not establishment charges, where a 
large variety of work is done, be increased 
by this system? Can the human, or at 
least American, element of demanding 
some opportunity for individual thought 
and freedom of action on the part of the 
workingman be ignored? The training 
of men with wide knowledge of machine- 
shop practice (most essential in the rate- 
Taylor’s 
with. 


setting department under Mr. 
system) is apparently 
Those who are to tell the men in the shop 
how to do things are removed from the 


place where the things are done, and may 


done away 


they not thus become like barnyard fowl, 
which, through not using their power of 
flight, lose it? 

Much, too, depends on the point of the 
tool. Has steel manufacturing and tem- 
pering reached the point where that reli- 
ance can be placed on the tool lasting just 
so long at a given speed, as is demanded 
by this system? Can one predict the re- 
sistance to cutting of the metal 
worked in the average machine shop— 


being 


with any approach to the accuracy required 
by the differential price system—if very 
great differences in earnings of equal men 
are to be avoided? Taking men as they 
are, and considering the great difficulty of 
getting reasonably good foremen and lead- 
ers in the shop, can anything like enough 
men be obtained to set the rates and keep 
the work going under Mr. Taylor’s system 
after the little all aroundness that now 
Would 


the sort of man who is willing to settle 


exists is taken out of the trade? 


down as speed boss do for a speed boss? 

Would the sort man who is willing to go 

into an office and set rates do as a rate 

setter ? 

Can you give me 
SPHINX. 


I have set the riddle 
the answer? 





We have referred to the fact that the 
St. Louis Exposition power plant is to be 
made an example of smokeless combustion 
and we learn that Prof. C. H. Benjamin, 
an account of whose work on that line in 
the city of Cleveland we gave at page 131, 
has been called in consultation with the 
Exposition management on this matter. 





A steam exhaust pipe had its valve 
blown out one day last week at the Seat- 
ing Company, and had it not been for the 
rags that pack the machinery, the machin- 
ist at work would have been seriously 
scalded.—A Canadian Paper. 
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The Opinions of Machinery Manufacturers on 
Reciprocity and Foreign Trade. 


Some time ago we sent the circular let 
large number of 
We selected 


be 


ter reprinted below to a 
manufacturers of machinery. 
particularly builders of machine tools, 
cause these have during the last five or six 
years been especially active in developing 
foreign trade and have been exercising 
the most profound influence upon indus 
trial conditions abroad, while at the same 
time they have had the opportunity and 
the disposition to acquire ideas of value 


to them in pushing foreign trad The 
circular letter we sent out is as follows: 
TO THE MANUFACTURERS OF MACHINERY 


IN AMERICA. 
“We have received a number of letters 
giving the views of manufacturers on our 
foreign machinery trade, reciprocity, the 
tariff, etc., and it has occurred to us that 
it would serve a useful purpose if there 
could be a general interchange of opinior 
on these subjects. We ask you, therefore 
to give us an expression of your views. 
“Whatever these views may be we wil) 
print them. 
“Practically every 
AMERICAN MACHINIST is interested in the 
Those who do 
not themselves do a considerable foreign 
business sell a portion of their product t 
others who use it in making things that 


advertiser in the 


foreign machinery trade. 


go abroad. 

“We would particularly like to have ar 
expression of opinion from you regarding 
the following words spoken by the late 
President McKinley in his last public ad 
dress at Buffalo: 

“We must not repose in fancied secur 
ity that we can forever sell everything and 
buy little or nothing. If such a thing 
were possible it would not be best for us 
or for those with whom we deal 
The period of exclusiveness is past. The 
expansion of our trade and commerce is 
the pressing problem. Commercial wars 
are unprofitable.’ 

“If you agree with this view of the case 
we would like to know what you think is 
the best way of doing something about it 
If you do not agree we shall be equally 
pleased to have your views and to know 
what in your opinion ought to be done. 

“Do you tariff i1 
your own particular trade? 

“Do you think the present high tariff 
has a tendency to retard foreign trade? 

“Would free raw materials allow you 
to produce your product cheaper ? 

“Do you think that free raw materials 
would tend to keep the prices of such ma 
terials more uniform? 

“Do you know of any country where 
workmen in any line do more for a dollar 
in pay than they do in the United States? 

“Questions such as these are certain to 
It is im- 


need a pre ytectiv e 


be prominent in the near future. 
portant to the machinery interests of the 
country that their welfare and their rights 
should be considered. 
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“A general expression of opinion such 
as we ask will, we hope, help in this im 
portant work. 

“As it is probably better that this ex 
pression should be published as soon as 
»] 


specially request that you 


practicable we 
give us your views as soon as convenient 


“AMERICAN MACHINIST.’ 


We have received about seventy replies 


to this letter, and shall them in 
alphabetical order—as many as we can 
find room for each week, until all have 
appeared : 

The Acme Machinery Company, manu 
facturers of bol 
7 


nut and special mz 


ery, Cleveland, O., say: 
‘It seems to us that when our late 


President McKinley stated, 
repose in fancied security that we can 
forever sell everything and buy little or 
nothing, he was but putting in felicitous 


words what all merchanis and manufac 





turers recogniz ident proposi 


tion. It seems to us, however, that those 
who discuss this lay altogether too much 
weight on their assertion that the foreign 
buyer does not like our tariff policy, and 
We think 
he will buy where he can get the most for 


therefore he will not buy of us. 


his money, all things being equal. We 
think the true 
President's 


inwardness of our late 
proposition is, that if the 
present trade balance of the United States 
should continue, it disturb the 
equilibrium of the world, and_ so, of 


would 
course, ‘we cannot sell everything and 
buy little or nothing.’ Consequently, we 
believe that a wise legislation that would 
secure to us the benefit of reciprocity in 
foreign dealings would be a good thing. 

“We will answer your questions in the 
order in which you ask them: 

“First—‘Do you need a protective tariff 
in your own particular trade?’ 
we do not know. 


Frankly, 
We never operated un 
der anything but a protective tariff. In 
American 
manufacturer generally, it would seem to 


view of the success of the 


require a good deal of courage for one to 
say that he did not believe in a protective 
tariff for his own particular trade. 
“Second—Do you think the present 
high tariff has a tendency to retard foreign 


trade?’ Not 


that is, the reason usually given for a be 


from the sentimental side 
lief that it does retard trade is that the 
foreigner will not buy from a country that 
We think he will 
buy from the one that sells to him the 


does not buy from him. 


cheapest and the best, but we do think it 
will retard trade eventually from the rea 
son given by our late President. 


“Third 


low you to produce your product cheap 


‘Would free raw materials al 


er?’ Probably not much because in thx 
manufacture of fine tools, material only 
figures for from 10 to 25 per cent. of the 


total cost. A little gain in that would not 


amount to much. It is for this reason that 
some of our splendid machine tools are 


made away up in the valleys of New Eng 
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land, where everything has to be 
A little 


the cost of the raw material does not “cut 


in and out again. difference in 


any ice,’ as the phrase goes 
“Fourth—Do you think that free raw 
materials would tend to keep the prices of 
such materials more uniform Who 
knows? 
Fifth 


‘Do you 
where workmen in any line do more tor a 
dollar in pay than they do in the 
States?’ No, certainly not. Our own con 
viction is that the reason this is so is be 
cause there is some lh pe tol the American 


workmen, and we cannot help but fee 
hi 


that part of this is due to the policy ot 


protection.” 


The Adams (¢ 
write: ° 

“*Do you need a protective tariff in 
your own particular 

**Do you think the present high tariff 
has a tendency to retard foreign trade?’ 
Yes. 

**Would free raw materials allow you 
to produce your product cheaper?’ Yes. 

**Do you think that free raw materials 
would tend to keep the prices of such ma 
terials more uniform?’ Yes. 

**Do you know of any country where 
wc tkmen in any line do more for a dollar 
in p 4y than they do in the United States ?’ 


Among’ the letters we had previously 
received pertaining to this 


one from G. P. Altenberg, of Cincinnati, 


subject was 


who for some ye2!s past has been looking 


after the foreign bosiness of the Fay 
Egan Company, who arc Very large build 
ers of wood-working mach,&¢') Though 
his letter was of course not written in re 
ply to ours, it shows what he thanks ot 
the situation as a result of wide expe! 
ence abroad. It is as follows: 

“During the past two or three years 
\merican factories have been very busy 
with both domestic and foreign orde1 


g themselves 


Many manufacturers, findit 


unable to supply the increased domestic 
1 ] 


and at the same time the large foreigm di: 


mand, have gradually added to their equ.p 


ment, until to-day the productive capaci 
of their works is much larger than a few 
years ago 

“Now a great trade depression has 


spread almost over the entire continent of 
Europe. As if this were not enough, th 
United States 


[Treasury Department ha 


entered upon a destructive tariff war with 
Russia, the largest and most promising for 


eign field forthe saleof American manufac 


tures. Large quantities of machine tools 
wood-working machinery and other manu 
factures were formerly exported to that 
country, but since the new Russian re 
taliatory duty of $4.77 per 100 pounds ha 
gone into effect, this trade has practically 
ceased. The American must now pay 
over 57 per cent. higher rate of duty, be 
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sides shipping his goods trom 5,000 to 
6,000 miles farther than the Germans, who 


copy and imitate all things American. 


“In shipping to France, America pays 


the maxu y manutactures. 
On machine t 1 3344 to 50 
per cent. ! charge Kuro 
pea 

Ge \ ng to check 
(mer it country r 
Cause Amer Cil er p ducts 

Gel t ( ng he "\ 
d rs { ve ta I 

ihe excet ¢ trol vhich 
Europ \ g, toget th 
the p g ol » Russia is 
greatly < ¢ | t ot \m 
( l Lid 11¢ ~ re be y de 
a e dot demand, « 
! it ‘ \ t xceedingly dit 
ficult to keep ged we m 
pioye 

“WI Lin ] prosperous 
America should t er attention to a 


rearrangement of her tariff and enter on 


broad and liberal ne into reciprocal 
trade relations with her foreign custom 
ers 

There is scarcely an article which can 


not to-day be produced better and cheaper 
al road 


foreign countries 


in this country than 


and sell their products in the face of 
home manufacturers there, paying the 


long freight and duty, why should they 
be afraid to let those manufacturers come 
here and try to get an order once in a 
\mer 


icans to longer usurp their markets with 


while. Foreigners will not permit 


out receiving some privileges in return 
“Why, for instance, should England ad 
mit American wood and metal working 
machinery free of duty, when we charge 
nything in those 
to offer us? If she 


45 per cent. duty on 
lines that she chance 
can produce it better or cheaper than we 


can, her example, a exemplified by the 


import will sooner r later stimulate 
sole | f our restle enterprising pirits 
to de , or means of manufactur 
ing it even fetter and cheaper; not cheaper 
bec 1US¢ *f lower wag for labor. but by 
dey wWInYg ettel etl cd Y better ma 
chines do the wv 


Capt. EF. P. Reichhel ying 


i I ‘ Company 
VY 1 - - ; - 
I ee t re of gas turnace 
Lor d l p \ 
Com g with 1 Ir request for my 
views on the word u quote from Presi 


dent McKinley’s last address and on the 
Tariff and Reci 


[ beg leave te ay, in the first 


subject of ‘Protect 
procity 


place, that, in my judgment. the whole 


we nd ¢ 

iddre d the « ed words in particu 
ir, outline the future economic policy 
which we rust follow as a nation to in 


sure our future prosperity and happiness 
[ also thoroughly agree with you that 
it will ‘serve a useful purpose’ to induce 
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a general expression of opinion on these 
subjects, not from statesmen, lawyers and 
but 
practical men, who, as a class, must be 
credited by their fellow citizens with the 


politicians, from your clientage of 


possession of a well-developed common 
sense and the ability to use it effectively 
in solving questions vitally affecting their 
Own interests. 

“The underlying principles of national 
and business economy differ in magnitude 
but not in kind. It seems to me that the 
sentence from President McKinley’s ad- 
dress which you quote forms a complete 
platform upon which we can all stand 
with both feet, and in connection with it 
I take the liberty to quote another mar- 
tyred President, James A. Garfield, who 
in a speech delivered in the House of Rep- 
resentatives, while he 
the Committee on Ways and Means, and 
during a debate on the tariff then pending, 


‘I am for that kind of protection 


was chairman of 


said: 
which leads ultimately to tree trade,’ and 
this has been for over twenty years my 
own position with reference to the pro- 
tective tariff. 
“Protection is right. It has done suc- 
cessful work in developing the unequalled 
It re- 


mains right as long as a sharp competi- 


natural resources of our country. 


tion with foreign goods would discourage 
American enterprise and prevent the pay- 
American American 
Protection 
our apprenticeship in 


wages to 
workmen. has enabled us to 
go through hun- 
dreds of new industries without starving 
and without stimu- 
lated capital and labor in 
exertions in the conquest of new fields of 
industry into which we entered, instead 
of remaining farmers and cattle breeders. 
It has enabled us to live during the in- 
fancy of our industries, and live well, 


ment of 


discomfort. It has 


unexampled 


while we learned the business. 

“But any industry developed to a point 
where it successfully competes with the 
whole world paying American 
wages to American workmen, should at 
once be declared master ot the art, and 
its product placed on the free list If this 
is not done, protection becomes a fraud 
upon the whole people, a false pretense 
and a means of making the people pay 
arbitrary regardless of intrinsic 
value, which are imposed by the makers 
of goods who combine and fix prices any- 
where up to the limit where foreign com- 
petition can pay duty nd still compete. 
This we know as a matter of fact to be 
the case at the present time in many in- 
dustries, and their claim to protection now 
has become an evil, which in the common 


while 


prices, 


interest should be removed. 

“We are confronted with a surplus. I 
do not object to surpluses—at least, not 
in my own pocket; but when tke surplus 
accumulates in Uncle Sam’s strong box, 
much as I love him, I object to it. There 
the surplus becomes useless. To it each 
whether he 
The 


one of us must contribute, 


knows it or not, by paying taxes. 
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money is withdrawn from circulation and 
becomes dead and useless, while it should 
stimulate the industries of the country by 
its circulation. 

“A surplus derived from taxation I con- 
sider nothing else than a national scandal. 
First 
of all, the internal revenue taxes imposed 


Therefore taxes should be reduced. 


for defraying the expenses of the late war. 
Then take down the tariff on steel 
and iron, because this ‘infant industry’ 
has grown to full manhood, and is in fact 
a monster and a prodigy. If some branches 
of this industry are still in need of sooth- 
ing syrup or any other artificial stimulus, 
let them prove their needs before a Tariff 


wall 


Commission, and give them whatever pro- 
tection they still may need if they make 
an honest statement of the facts, and do 
not ask it merely to enable them to form 
trusts and combinations with the power 
of taxing the whole people, in place of 
having the taxing done by the govern- 
ment. 

“A Tariff Commission is my idea. It 
should have the ‘power to send for per- 
papers,’ to. sit 
render a 
brought before them according’ to ascer- 
tained facts, and this 
simple question, ‘Do you need protection?’ 
and ‘On what ground of public good do 
you claim it?’ 

“Bearing in mind that the greatest good 


and as judges do, 


sworn to 


sons 


verdict in every case 


with reference to 


to the greatest number is the sole object 
of the government, it stands to reason that 
be rightly enriched at 
Protec- 


no individual can 
whole people. 


the national welfare is 


the expense of the 
tion is right when 
increased by it, its industries diversified 
and the country made more and more in- 
dependent of other nations in what our 
advancing civilization needs. It is wrong 
when it enriches a few at the expense of 
the many, and has the virtual effect of 
transferring the taxing of the 
gov rnment to private individuals or cor- 


power 


p¢ rations. 


“* Answering several other 
tions concisely, I would say in the first 
place that the American Furnace 
Company needs no protection, except what 
it may be entitled to patent 
laws, and even this is of doubtful value 


your ques- 


Gas 


under our 
and not absolutely necessary for its pros- 
perity. 

“The present tariff retards foreign trade. 

“Free raw materials would enable us to 
produce cheaper and sell more. 

“That in no country under the sun does 
a mechanic do more or better work for a 
dollar than in ours, has been demonstrat- 
ed too often to need further proofs, and 
permit me to add that in no country is he 
under the direction of a harder worked 
set of employers.” 


The American Tool & Machine Com 
pany, 109 Beach street, Boston, Mass., 
manufacturers of machine tools, oil ex- 
tractors, etc., say: 

“We are perfectly satisfied to let the 


February 13, 1902. 


tariff remain as it is. We would not ca: 
to advocate any changes in the same 
the present time.” 


3aker Brothers, manufacturers of in 
proved iron-working and wood-worki 
machinery, Toledo, O., say: 

“We fully with the 
expressed by the late President McKink 
in his Buffalo speech in reference to rec 
procity. While we believe in ample p1 
tection to American industries, we belie 


agree sentimen 


the time has arrived where some conce 


sions will have to be made to foreig 
countries to retain the trade we hay 
with them, and we believe this can 


done without injury to the American i 
We, like manufacture 
have been more or less handicapped | 


dustries. other 
import duties of other countries; and thi 
is more especially true in reference t 
Canada, where the duty is almost prohibi 


tive.” 

The B. F. Barnes Company, manufac 
turers of machine tools, upright drills an 
lathes, Rockford, IIl., say: 


1 


“We agree fully with the view of th 
McKinley 
strongly of the opinion that ou 


case presented by President 
and are 
national legislation should be directed 
as to bring about the results which he in 
dicated as being desirable and necessary 
“We that the 


velopment of { 


industrial de 
States ha 


reached a point where a tariff as high a 


believe 


the United 


the one now in force is not only unneces 
sary, but that it is a hindrance to the ex 
tension of our foreign trade. Taking wy 
your specific questions, we would state: 


“First—In our own particular trade 
(machine tools) we do not need a protec 
tive tariff. 

“Second—We think the present 
tariff has a tendency to retard 
trade, in that it tends to create a feeling 
of hostility in other countries and pro 
vokes retaliatory action, the natural re 
sult being to restrict relations 
between this and other countries and t 


thereby diminish the volume of our ex 


high 


foreign 


business 


port trade. 

“Third—We think materials 
might to a certain extent allow us to pro 
duce our product cheaper. 

“Fourth—We are of the opinion that 
free raw materials would tend to keep the 


free raw 


prices of such materials more uniform. 
“Fifth—We do not know of any coun 
try where workmen in any line do more 


for a dollar in pay than they do in the 
United States. In other words, we be 
lieve the workmen of she United States 


have a higher degree of efficiency than 
those of any other country. 

“The this 
country has reached that point where our 


industrial development of 
manufactured products cannot be wholly) 
absorbed by our own people; consequently 
we must find foreign markets for a por 
our our manufacturing 


tion of output if 


industries are to run at their full capacity 








to 


bac 


allt 


als 
ro 


hat 
the 
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[t is therefore necessary that we should 
ultivate friendly business relations with 
ther countries, particularly with those 
vhose purchasing ability is the greatest 
ind whose wants are the most diversified. 
Jur national legislation should not seek 
o erect barriers against our dealings with 
ther countries, but to lower existing bar- 
riers as much as possible. To this end we 
think the reciprocity treaties now pending 
hould be made effective, and we are of 
the opinion that our present tariff could 
visely be trimmed down (particularly in 
those cases where the existing rates of 
duty practically prohibit importations), 
thereby making it possible for great in- 
dustrial and financial combines to control 
prices. 

“The continued 
ondition of the home market will be pro- 
moted by the extension of our foreign 


activity and healthy 


trade, and the United States is giving con- 
stant evidence of its ability to meet the 
‘ompetition of other countries. 

“All trade, however, presupposes mutu 
il advantage, and, as President McKinley 
uid, ‘We must not repose in fancied se- 
urity that we can forever sell everything 
ind buy little or nothing.’ If it is profit- 
ible for men in Illinois to trade with men 
n Massachusetts or California, there is no 
reason why it should not be equally advan- 
tageous for men in Illinois to trade with 
nen in England, France or any other part 
f the world.” 


The Beaman & Smith Company, ma 
hine tools, boring and milling machines, 
Providence, R. I., say: 

“While we have had quite a number of 
ders from abroad, we do not feel our 
business in that direction has been suffi- 
iently extensive to enable us to offer sug- 
gestions that would be of any particular 
value. We believe in the spirit expressed 
by President McKinley in his speech at 


Buffalo.”’ 


The Betts 
f metal-working 


Machine Company, makers 
machine tools, Wil 
nington, Del., say: 

“We heartily concur in the words of 
President McKinley in his last public ad 
lress, at Buffalo. We think the best way 
to hold and increase our foreign trade is 

reciprocal treaties; great care, how- 
ver, being taken in their promulgation 

t to injure those of our industries still 

the need of suitable protection. 

‘In our line of manufacture we do not 
eed the protective tariff, and to have it 
emoved would probably result in an in- 

ased trade for us in foreign markets, 
lost especially with those nations whose 
goods being now kept out of this country 
by the duty, cause their people to have 
elings of resentment against us. 

“While we are thorough believers in 
le policy of protection for such indus- 
ies as need it, yet is it entirely safe to 
est in the ‘fancied security’ which this 
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policy has brought us, and which to-day 
American teeming 
with business? Is it not better, even in 


sees every cndustry 
the most prosperous times, to look a little 
ahead, and not be satisfied with the let- 
well-enough-alone policy? For the day 
may come (and it has been here before) 
when we will welcome any outlet for our 
country’s product.” 


The Binsse Machine Company, Newark, 
N. J., manufacturers of horizontal boring 
machines, say: 

“The subject will be 
pierce the fog with which it has been en- 


clear once we 


veloped. To drive away this obscurity, 
let us begin by the use of correct words in 
stating the case. We must understand 
clearly that ours is not a protective tariff 
at all. 
tal nations of Europe ail have protective 
tariffs. 
posing duties with the intention of shut- 


Germany, France and tie continen- 


Ours is a prohibitive tariff, im- 
ting off our market to all outside nations; 
and there is no nation in the world with 
a set of customs duties equal to ours. 

“It is acknowledged that our land is by 
far the richest in natural resources and 
that we have besides in superabundance 
energy, skill and money. Then, why this 
swollen tariff ? 

“The cause is very simple, but also of 
such character that I firmly believe that 
nothing else but the danger of widespread 
financial disaster will nerve our people to 
throw off this oppression. Before me | 
have prices on some sizes of steel, rang 
ing from 334 to 4 cents per pound. To 
my certain knowledge this material can 
be produced and sold at good profit for 1 
cent per pound. Hence come Carnegie 
and the numberless minor Carnegies. That 
is to say, the Dingley bill was designed 
not to protect American manufactures in 
general, but, by the suppression of outside 
competition, it was intended to protect 
extortion; to enable a few great interests 
to overcharge our nation, and to amass 
short time 


enormous wealth in a very 


For example, there is a little article which 
detail of the 


1 


household In Eneland it sells for a 


enters into almost every 
price which I shall designate by 3, and at 
that price pays an enormous profit. The 
article pay 


’ ° 
I img this 


English companies m 
about 40 per cent. dividends yearly. In 
our land, where is grown the raw ma- 
terial for this manufacture, it sells at a 


relative price of 4 Chat every house 


10old in this country is tuxed to earich the 


] 

lucky producers of this little article. | 
am suppressing names to avoid personali 
ties. 

“This is the truth about the tariff. It is 
an instrument of oppression and extortion, 
not of protection. We _ re prosperous not 
by it, but in spite of it; and our prosperity, 
were the tariff reduced, would be such as 
the world has never seen before. A pro 
tective tariff, like that of Germany, would 


increase the working man’s wages not 
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less than 50 per cent that 1s, 


with his 
present wages he could buy 50 per cent 
more, at least, than he does to-day 

‘Just as the owners of silver mines re 
sisted successfully all attempts to put our 
currency on a sound and scientific basis 
and, on the contrary, brought us to the 
brink of ruin, so will the other great in 
terests resist every attempt to put our 


tariff laws on a rational basis.” 





A Feature of the World's lron Trade. 

It is a singular feature of the iron trade 
of the world that the best markets, with 
rare exceptions, are those of the countries 
that are themselves largely engaged in 
producing the very things that they want 
to purchase, and do purchase, on a large 


Until lat 


scale. itel 
U 


as that of the 


y, no market was so good 


nited States, and, despite 


the high tariff pol 
imports iron and steel to the value of over 


icy of the country, it still 


twelve million dollars a year. But the 
most singular feature of this manifestatior 


is that the United Kingdom, which is the 


ron and steel in near 


greatest exporter ol 
ly every form, is itself a larger importer 
of these metals than any other country 11 


the world, and Great Britain 


followec 
at a not very great distance by Geimany 
which is almost as 
pig iron, and 
teel. France is a considerable way behind 


large a pi ducer of 
an even larger producer of 
Germany, and Belgium is a long way be 
hind Fiance, as an importer of iron and 
steel goods, which again bears an approxi 
mate relation to the ex'ent of the output 
of these several countri Iron and Coal 
Trades Review 





The Humbug Again. 

Editor American Machinist: 
The Southern 
Fred Bradbury, purported editor, appears 


Review of Commerce 
to have boundless confidence in its ability 
to gather in the shekels and to entertain 
an impression that 


something more than 


the Northern 


1 
marks. 


manufacturers are soft 


January 17 they addressed a letter to us 


no doubt a duplicate of the one recently 


addressed to the 
losing a write-up, ““We Were 


Brown & Sharpe Com 
pany, and en 
Right,” etc., which appears to be practical 
ly a verbatim copy of the write-up fur 
nished Brown & Sharpe, except substitut 
ing our name and product 

We do not find either the Southern Re 
view of Commerce or the Louisville Print 
ing Company named in Dun’s 

We have requested that they remove our 
name from their mailing list and address 
no more communications to us. 

WitMartTH & MorMANn Co., 

L. T. W1ILMaArTH, Pres. 


The Austrian State Railroads have let 
contracts for 968 tons of cast-iron rail 
chairs, which have been introduced quite 
Nearly all will be furnished by 
which offered them for $1.33 


recently 
one company, 


per 100 pounds 
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Our Letters on Reciprocity and Foreign Machinery 
Trade, 


We begin in this number the publica- 
tion of a series of letters that are in some 
respects probably the most remarkable 
ever received by an editor for publication. 
These letters express the carefully formed 
views of men regarding a tariff law enact 
ed avowedly in their interest. The views, 
especially the more outspoken and radical 
ones, are expressed by men who not only 
conduct extensive manufacturing opera 


tions here, but who have been abroad, 


have met and talked with their foreign 
customers, and know as much of the situ 
ation as it can be hoped that such a body 


of men ever will know. They are not 
engaged in a political campaign, but are 
carrying on business to make money, and 
all they ask is that they be given a fair 
The letters will follow 


in each issue as fast as we can find room 


chance to do that 
for them, and they will be well worth 
reading 
Presentation of the Carnegie Engineering La- 
boratory at Stevens Institute. 

For many years Andrew Carnegie has 
been on the board of trustees of Stevens 
Hoboken, N. J., 


and it is natural that, in the extensive dis 


Institute of Technology, 


tribution of wealth he is now making, this 
While 


the Alumni Association was occupied in 


school should come in for a share. 


raising $50,000 in dribblets for a much- 
needed additional building, Mr. Carnegie 
stepped in with a like sum for a similar 
purpose, and his building is the first to be 
erected. About the time Mr. Carnegie’s 
donation was made, occurred the bulge in 
structural materials, so that the amount 
at first allotted was no longer adequate, 
and the alumni building was postponed; 
but Mr. Carnegie said that there should 
be no delay in his, and accordingly added 
$15,000 to meet the increased expense. 

The ceremony of presenting the Car- 
negie laboratory to the trustees of the 
Institute took place in the top story of 
that building, the evening of February 6. 
It was combined with the midwinter meet- 
ing of the Alumni Association. There was 
present an unusually large attendance of 
graduates besides a number of invited 
guests. 

The ceremonies were brief and simple. 
After a short business session of the as- 
sociation, Dr. Henry Morton, president of 
the Institute, called on Wm. S. Ackerman, 
M. E. (a graduate of ’91), on behalf of 
Ackerman & Ross, 
liver the keys to Mr. Carnegie in order 
that he might present them to S. Bayard 
Dod, president of the board of trustees. 
Mr. Ackerman did so with a few well- 


the architects, to de 


chosen remarks, mentioning incidentally 
that there was no unexpended balance. 
Mr. Carnegie then presented the keys, 
with a speech which was received with 
much applause. He was in high spirits 
and spoke fluently and entertainingly, with 
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an air of entire and sincere unconscious 
ness that he was entitled to any credit fo 
his gift, or that he had done anything re 
markable. 

In his remarks, after complimenting tl 
architects upon the new building from th 
viewpoints both of art and utility, M 
Carnegie said: 

“Usually when I am brought out fron 
my cage to perform my keeper has pre 
sented me with a timetable, a sort of pro 
gram, telling me just when to roar, and 
just when other men are to be the lion, o 
the tiger. Here I am let loose with noth 
ing of the kind sut I always like spor 


taneous, unknown, disconnected recep 


tions like these, so you will pardon m) 
mistakes, ete., when you know that I hay 
been furnished with no schedule and an 
a lion broken loose with ne keeper what 
ever. There is something charming in be 
ing allowed to say what you please. 

“My trifling gift to Stevens was not 


thing of chance. It was no whim, but i 


was conscientiously bestowed. I know 
ll m 


what the Institute is doing, for in a 
experience in manufacturing I hay 


learned this thing above all others: bring 
brains and knowledge to your work, eve: 
| 


in the smallest detail. I always followe 


that rule. Our firm was the first firm an: 


[ believe I was the first man who en 


ployed a chemist at a blast furnace in th 
United States. And, mind you, he had t 
be made in Germany. We paid him the 
enormous salary of $1,500 a vear. But 
then that is as much as I got as genera 
manager of the Pennsylvania Railroad.” 

These 


rupted by laughter. Mr 


remarks were frequently inter 
Carnegie thet 
related how he was ridiculed for employ 
ing this German in spectacles at his iro 
works. He soon, however, got even witl 


his critics. There was a particular ore 


which had a reputation behind it and 
which was supposed to contain betwee 
But, n 


reason that in course of 


60 and 70 per cent. of 
doubt for the 
time the mines had been dug down into a 


poorer earth than the first, analysis showed 


metal. 


the ore to yield only forty-odd per cent 
Mr. Carnegie adopted the policy of buying 
ore upon chemical analysis rather than by 
name. 

“Ah! boys,” said he, 


Let it always be your 


“there is some 
thing in a name. 

aim to get a name. No one suspects you 
then. 
ore by name; we got a richer and cheape: 


Other manufacturers were buying 
ore which had no name. You can charge 
a dollar more for a hat if it has a name 
We made money by looking beneath the 
name.” 

Mr. Carnegie also cited a case in whicl 
he had secured a great advantage over hi 
competitors through determining © thi 
amount of phosphorus in slag 

He sought further to emphasize the re 
technical education an 


lation between 


success. He referred to a great English 
ironmaster who had told him: “Mr. Car 


negie, it is not your superior ores nor yout 


epee I 


ee 
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great mills that impressed me most, but 
the class of young men you have in the 


iron industry here. We have no corres- 


} 


ponding class in England.” “Therefore,” 
said Mr. Carnegie, “when your president 

Dr. Morton] spoke to me about a labora 
tory, I felt that I owed more than a labora 
tory. I offered him this building. He 
made me feel quite at home and at my 
ase and accepted the offer.”’ 

After Mr. Carnegie had concluded his 
remarks and formally turned over the keys 
to Mr. Dod, who made a brief response 
Dr. Morton, on behalf of the Alumni As 
sociation, presented a return testimonial— 
a section of a rail from the first T-rail 
track, which was that of the Camden & 
Amboy road. This rail was made from 
he design and under the personal super 
ision of Robert L. Stevens, about 1831, 
it the works of Sir John Guest, in Wales. 
[he sample is enclosed in a silver casket, 
ornamentation, designed by 
and made by Tiffany & Co 
inary description of the rail and 


A 


ket was published in the AMERICAN 
MACHINIST, at page 575, Vol. 23, and the 
natter at that time attracted considerable 
attention in Wales as well as in the Amer 
ican technical press. 

In acknowledging the gift, Mr. Carnegic 
said, in part: “To think that my name 
should figure on the same casket with 


Robert L. Stevens is an honor beyond all 


xpectation, for among men none was ot 


1 
} 


more value than he. In the list of geniuses 
that you can count on the fingers of two 
hands, no list is complete without the 
name of Robert L. Stevens. I had no in 
ventive mind, simply a mind to use the 
nventions of others. I think a fit epitaph 
tor me would be, ‘Here lies a man who 
knew how to get around men much 
cleverer than himself.’ ”’ 

Of course this was Mr. Carnegie’s little 
joke, and it was duly laughed at by his 
audience and himself; though by garbling 
it somewhat it has been made to appear in 
some newspapers as a s*rious proposition. 

After the exercises the meeting ad 
ourned to a hall on the second floor of 
the building, where supper was served in 
1 manner made as suggestive as possible 
»f the industry from which Mr. Carnegie 
has made the money which paid for the 
building—that is to say, not practically 
suggestive, after the tin dinner-pail 
fashion, hut ideally suggestive. On one 
of the tables was a model blast furnace 
about 4 feet high, which on being tapped 
vielded punch. There was an open hearth 
furnace which, when the door was raised. 
ippeared red hot inside; this vielded 


fried ovsters There was a_ Bessemer 


occasionally made a 


] 


converter 
“blow.” ejecting showers of sparks; it 
} 


vas charged with small cakes 


which 


Industrial 
ailways fulfilled other timely functions: 
in sundry kegs were railroad spikes of 

1 


bread and cake, while ice-cream was 


erved in T-rail sections. These devices 


we think, are attributable to the personal 
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ingenuity of President Morton, and they 
were evidently very much enjoyed by th. 
guest of honor, who enthused over them 
as a boy might have done, and repressed 
no exhibition of his high appreciation of 
the occasion and of the ingenious and ap 
propriate arrangements 

On the first floor of the laboratory has 
recently been installed a 65 horse-powet 
\llis-Corliss cross-compound engine, thi 
gift of the Stevens family. The new boilet 


house is Dr. Morton’s contribution Hy 


has many times shown his ability and 
readiness to sustain the institution afte 
a manner that few college presidents can 
] 
1 


follow on a similar scale. Several por 


tions of the equipment costing large sum 
have been his personal gifts 


Personal. 
O. W. Russel 


tion as editor of Power and Transmissio 


has severed his connec 


and as advertising manager of the Dodge 
Manufacturing Company, having formed 
a connection with the Pittsburgh (Ta.) 
Gage and Supply Company, in charge of 
advertising 

A “shop meeting” of employees of Will 
iam Sellers & Co., Sixteenth and Hamilton 
streets, was held Saturday at noon, when 
John Sellers Bancroft, for sixteen yeat 
manager of the works, was presented with 
a beautiful tea set, with 2 mahogany chest 
Mr. Bancroft has resigned to take a re 
sponsible position with the Lanston Mono 
type Company, and his fellow employe 
at the Sellers works wished to make hi 
last day with them one of pleasant recol 
lection to him. Complimentary addresses 
were made by Coleman Sellers, Jr.; Will 
iam H. Thorne, Joseph Kimes, A. E. Out 
erbridge and Strickland L. Kneass, who 
presided, after which every one of the 
nearly 700 employees grasped the retiring 
chief's hand and wished him God speed 
in his new field. Mr. Bancroft entered the 
Sellers concern in 1861 as an apprentice, 
was made general foreman in 1866, ad 
mitted to the firm in 1873, and upon the 
incorporation, in 1885, was elected man 
ager of the works and power plant 
Philadelphia Ledger, Feb. 3, 1902. 





Obituary. 
Ernest M. Parent, manager of the Pull 
man Car Shops, died February 2, forty- 
two years old. Mr. Parent was in charge 
of the company’s shops at Detroit before 
he went to Pullman 
James T. Dill died in Brooklyn, Febru 
ary I, eighty-one years old. Mr. Dill was 
a machinist and for many years and up to 
his death had conducted a_ pulley and 
-hafting business in New York 
The name of Charles Parker, who died 
at Meriden, Conn., January 31, in his 
ninety-fourth year, is perhaps most fa 
miliar to the mechanics of these days 
through the well-known and widely dis 


tributed “‘Parker’ vises The story of 
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Mr. Parker's life is a most interesting one 
as that of a most successful and more or 
less typical New England manufacturer 


He would seem to have been indebted as 


little as possible to the circumstances of 
his birth, as he was placed with a farmer 
when nine year id, and continued hi 


farm life until he was eighteen, with, we 


may suppose, the usual opportunities ot 


the country school at intervals Phen hx 
was employed in casting buttons for 
yea o, and after that he was 1 ny 
cone When he was twenty-one h 
got into busine fi elf, and a 
twenty ree he d boug t in cre oO 
land and built ma op. Lat 
the ind anothe became partners an 
some busines embarrassments followed 
espe ally 1 connection with the genera 
hard times around 1837 The se, h mwevel 
vere survived, and Mr. Parker’s busines 


nterests rapidly broadened. In 1844 | 
first used steam power, and was the first 


to manufacture plated spoons and fork 


and plated hollow ware in Meriden Phe 
Charl Parl Company, which wa 
formed 1877 nufacti in exten 
sive line of good 1 g which are vise 

coffee mills, wood screws, spoons, lamp 

chandeliers, ete. Other concerns in which 
Mr. Parker was the principal owner are 
Parker Brother manufacturers of the 


Parker gun; the Meriden Curtain Fixture 
Company, the largest manufacturers in the 
United States of 


and fringes, and the Parker Clock Com 


shade rollers, curtains 


pany. Mr. Parker was an untiring work 


er and retained his vigor to the last vear 


of his life \ portrait of him in his nine 
tieth year might be taken as that of a man 
of sixty 


Commercial Review. 


New York, Saturday, Feb. 8 
MR. RICH ON RUSSIAN CONDITION 
President Rich, of the Russian-Ameri 


can Export and Import Company, 120 Lib 
erty street, New York, who has lately 
been on a five months’ trip to Russia, sets 
forth very strongly the deplorable effects 
upon American machinery trade that have 
resulted from the tariff imbroglio. The 
imposition of retaliatory duties on many 
sorts of American machinery, etc., abou 
a year ago was followed by similar meas 
ures directed at still further classes—bicy 
cles, then typewriters, then sewing ma 
chines, and now there 1s an agitation te 


1 


strike a blow at American harvesting and 


] 


threshing machinery Prominent busines 


men of the Empire advocate such a course 
In fact, the sentiment in Russia is, that 
the American policy 


t 


highly unfair and 


provocative of vigorous retaliation Or 


the other hand, if the United States wer: 
to adopt conciliatory measures, Mr. Ricl 
believes that they would be responded to 

The crops throughout the greater part 
of Russia were so heavy last season that 


about <*o per cent have been Ik ft Ivine 
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for want of implements with which to har- 
vest them. 

A prejudice 
agricultural engines in favor of the Eng- 
lish and German ones, which are heavier. 
A portable engine of less than 800 or 900 
pounds weight is regarded as too light. 

American machine tools are of course 
practically excluded by the heavy duty. 
English and German are bought instead. 
Whereas Russian buyers might be willing 
to an lathe, at a 
higher price than the cheap German ma- 
chine, were.it not for the discrimination 
in duty; yet it comes to paying 
in extra duty of, say $500, the obstacle 
is generally In small 
iools the tariff does not cut such a figure, 
but four pounds is practically the limiting 
General hardware, such as pad 


exists against American 


order American even 


when 


insurmountable. 


weight. 
locks, is unfavorably affected and German 
products are making headway against Am 
rican goods. 

An American sewing machine company 
ontrolling works in Germany enjoys the 
dvantage of 
Russia subject only to the duty in force 


sending its products into 


iwainst Germany, and of course if Amer 
cans undertake to manufacture machinery 
n Russian territory they may avoid the 
luty. In engaging in such an enterprise, 
however, they encounter strong Russian 
and obstacles imposed 


prejudice are 


igainst them 
MR, AUSTRALASIAN AFFAIRS. 
Albert J. of the Whitman & 
Barnes Manufacturing Company, has just 
the 
hemis- 


BARNES ON 
Barnes, 
eturned from a long trip through 
of the Southern 
phere. The company are manufacturers 
of twist drills, 
chinists’ tools, besides which they make 


sritish colonies 


wrenches and other ma- 
agricultural tools and mechanical rubber 
goods, rubber horseshoes, etc. For more 
than a year he has been traveling through 
\ustralasia and South Africa, the former 
region being visited twice during the time 

In conversation with a representative of 
this paper, Mr 
the of 


Jarnes bore testimony to 
growth the Australia 
ind New Zealand for American tools and 
At the 


petitors for this sort of trade are Great 


market in 


machinery present chief com 
Britain, Germany and the United States. 
Che that 
ire There is, 
those of American 
the fact that 

which already have been purchased in this 
found of 
inferior quality, which is probably due to 


machine tools have been used 


chiefly English. however, 
no prejudice against 
make, from 


except some 


country have been rather an 
their having been ordered within a price 
limit. On the other hand, a recent pur- 
chase of an American drill press in New 
Zealand, by catalog, resulted in agreeable 
There 
is an excellent field for the sale of Amer- 


surprise on the part of the buyer. 


ican machine tools, such as are adapted 
to small jobbing shops. Indeed, the pros- 


pects are thought to be excellent for a 


manufacturer who will devote some trouble 
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and money to cultivating the Australian 
market for metal-working machinery. It 
is quality rather than price which cuts the 
figure down there. 

The tariff in Australia is a protective 
one, and a new schedule has recently been 
promulgated. Under the old tariff me- 
chanics’ tools—that is, small tools—were 
on the free list, and it is understood that 
they are also free under the new. In 
New Zealand the duty on them is little 
or none, although there is a fairly high 
rate charged on machine tools, which are 
in Australia. The Austra- 
lasians have not yet acquired a resentment 
against the United States because of our 
tariff, for the reason that they have not yet 
been brought in sufficiently close relations 


also dutiable 


to it. The line in which they would chief- 
ly feel it, if at all, is that of wool. If 
some Australian, it is suggested, should 


come to America o sell woolen goods he 
would no doubt return with a tale of woe, 
which would help to open the eyes of his 
Speaking of woolen goods, 
there are four large textile plants in New 
Zealand; manufactured in 
that country, and, in connection with the 
manufacture of cloth, clothing is made up. 


countrymen, 


underwear is 
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as a result in the decline in iron 
a year or so ago. At that time the quota 
tions of the American product were such 
that it Australia 
much cheaper than the English; in con 
sequence orders for bar iron were placed 
in America. The specifications called for 
certain lengths, but in filling the orders 
An instance is 


prices 


could be imported in 


uneven sizes were put in. 
cited in which payment was refused on 


this account. It is also stated—and Mr 


Barnes thinks on good authority—that 
some of the bar iron was not bar iron 
at all, but mild steel. The buyers did 


not understand the use of this very well 
and the matter has caused such adverss 
criticism that it is likely to constitute an 
American bar trade 
for some time to come. 

In regard to the labor questions which 


obstacle to the iron 


are attracting so much attention both ir 
New Zealand and in Australia, Mr 
has derived the impression from the bus: 


Barnes 


ness men with whom he has conversed 


that 
overdone. 
ified, although they are asking for stil 
greater privileges, but the manufacturer 


industrial betterment is rather being 
The workmen are highly grat 


are not generally pleased. It appears that 





lhe advancement in textile manufacture the laws in some cases are working a4 
is not quite so marked in Australia. detriment to the workmen themselves 
DECEMBER— Twetve Montus EnpvinGc DecempBer 
MACHINERY, MA iad 1go1 1899 1900 1901 
CHINES, AND PARTS 4 : : 
. . . ‘ “ . 
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Printing Presses, and 
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Pumps and Pumping 
Machinery ......... 177,57 607.60 |) «0500s 16,645 750,312 4 
Sewing Machines, and 
parts FE eee ee 336,266 oe hh 4,1 S25 4,51 I 49,334 
Shoe Machinery ...... re 1,736 1,02 eae 1,05G,14 
Steam Engines, and 
parts of-- 
PEs 260000 cer oe e 60, owesee eee 2 $,440 4 21,545 1 24,025 ir Cal 
Locomotive......... 43 408 615 So, 4ut 84 4,707,85 436 4,408,5 448 ; 1,434 
Stationary ec ceccceve 111,60 > 72,181 872 494,939, 1 3 87 Q 1 I S61 SE 
Boilers and parts ot 
Engines.......... ‘ 104,00 149,985 1,439.36 1,855,398 4 
Typewriting Machines, 
and parts ol......... 332,067 | 0<00 28¢ 5 776,36 6,43 37 
Ali other Machinery, 
and parts of..... ee eae 1,967,851 I s 69 I 1.1Q1 23,8 sf g 18 
UNITED STATES EXPORTS OF MACHINERY OF DOMESTIC MANUFACTURE, INCLUDING THE 
CALENDAR YEAR IQOI. 
In electrical machinery, as is_ well For instance, there is generally in the Aus 


known, the United States has furnished 
some large street railway equipments for 
Australian cities. Generally speaking, 
however, it appeared to Mr. Barnes that 
the German product had the call in some 
places, and the local impression seemed to 
be that German electrical machinery com- 
In 
such lines as machine tools, however, the 
product with 
picion. “Made in Germany” has a sig- 
nificance in Australia similar to that which 
it has in America. One instance of trade 
which does not reflect very favorably the 
methods of American exporters occurred 


pared very favorably with American. 


German was viewed sus- 





tralasian colonies a regulation specifying 


a minimum wage rate, below which ne 


manufacturer can employ help. A regu 
lation of this sort was recently going int 
effect in Victoria. As a result it 
unprofitable to retain some of the olde: 


became 


men who had been employed on low pay 
and they lost or were likely to lose thei 
jobs. Some of the manufacturers, indeed 
are talking of abandoning their business 
because of the onerous conditions impose: 
and importing goods from abroad. It is t 
be noted, however, that even most of those 
who are opposed to the present labor laws 
are in favor of public ownership of rail 
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iys, a policy which is being carried to 
The 
y remaining private railroad in New 
now 


ll greater lengths than hitherto. 


understood to be going 
The 


nsequence of so much government own- 


iland is 
o the hands of the government. 


ship has been the incurment of heavy 
bts. New Zealand has borrowed largely 
Great Britain and expended the money 
home, so that her credit is now run- 
ng low, although the country has for 
e last few years been very prosperous 
rail- 


ie government administration of 


ys in the colonies does not appear to 
marked by financial sagacity in every 
It seems to satisfy the authorities 
see a margin of profit in receipts over 
nning expenses, leaving the interest on 
the bonded indebtedn ss incurred for the 
rchase of the road out of consideration 


gether. 


There is quite a good deal of coal in 
New Zealand. The Westport coal in that 
intry is regarded as the best in Aus 


A bill is now, or 


pending to develop this coal for steamship 


recently was, 


purposes. Attempt is being made in Eng- 
the 
sands of the country, which have giv 


| to promote the development of 


en very good analysis, but nothing of note 
nas yet been done 
rhe subject of South Africa, which Mr 


Barnes visited in an interval between two 


Australasian sojourns, may be dismissed 


briefly. There is very little indication of 
rade in that country at present. When 


Lord Roberts came home high expectations 


vere engendered, and numerous commer 
men rushed down there in order to 
be at hand in time. Many of them have 


ad to go home 


to wait a while, however. 


CHICAGO MACHINERY MARKET. 


Builders of small and medium-sized en 
gines, who are looking for trouble, think 
can discern the appearance of a wee, 

The 


ill cloud in horizon 
kers of large units, on the other hand, 


the distant 
ee In prospect only an indefinite continu 
of their past blessings. These rela 


conditions may have been foreseen for 


time past, for the disposition of 
mber of makers has been to increase 
only the capacities of their various 
ts, but also the size of the engines 
tructed Those who have or are do- 
so have no occasion for regrets up to 


present moment. 

he speck on the bright face of business 

led to above is the increasing competi 
among builders. A consequent shad 

¢ ot prices for small units has recently 
ared in this market. The aggregate 

ness of this kind is probably as large 
any time in the past, possibly larger 


not only have a number of new build 


appeared in the market, but almost 
thout exception former builders have 
led greatly to their capacity. The re 


is that they are not quite so generally 


rking overtime. Some makers, who 


ve been running night and day, are now 


AMERICAN MACHINIST 


tools of their 
shops at night, the lighter machines being 
And 


centuation of the present tendencies they 


operating only the large 


the less remunerative with an ac 
see the time coming when only a day force 
The 


are preparing for that period by installing 


will be required more progressive 
the most modern and powerful tools, by 
which they can reduce the cost of produc 
tion most markedly 

The above rather lugubrious view of the 
situation is not shared by the makers of 
the makers of 


The Allis 


Chalmers Company is at present disposed 


large engines, nor by 


boilers of large capacity. 


to accept business with greater caution 


than for a long time, because of the way it 

Babcock & Wilcox 
Company reports January fully 
the average month of the year 


trade of E. C 


is piling up on them 
business 
up to 
The 


the best month ever 


January Darley wa 


experience d and 
almost 
1 1 
large install 


ruary 1s starting in 
rhe 


power is that it w 


outlook for 
ill equal, if 


t] ; 1 leyety “ny “itt P 
Lil¢ productive Capac ics oO! 


many months to come In actual con 
tracts placed the aggregate business during 
the past month was probably less than 


that of December, but the number of pend 
The 
17 


widely scattered and applies to all classes 


ing transactions is largé¢ work is 
of industrial enterprise 


The Atlas Engine Works, 


have improvements 


Indianapolis, 
commenced which, 
when finished, will almost double the ca 


pacity of the plant 





Quotations. 
New York, 


Pennsylvania Foundry 


Monday, February 10 


Pig Iron, Jersey 
City delivery: 
a oe ee 
a ee ok 17 15 @ 17 65 
No. 
Gray forge... 16 15 @ 16 65 


Alabama Pig, New York 
No. 1 foundry, or soft 


$17 65 @$I18 15 


2 plain 


No. 2 foundry, or soft 15 75 fa 
No. 3 


Foundry forge, o1 


foundry 15 25 @ 15 50 


No. 4 14 75 @ 15 00 


Bar Iron—Base sizes—Refined brands 
mill price on dock, 1.73c. in carload lots 
Smaller quantities from store, 1.95 @ 
2 OOC 

Tool Steel—Base sizes—Good standard 
quality, 7« extra grades, 10c. and up 
ward 

Machinery Steel Base S1zes 1.95 a 
2.00c. from store. One prominent selling 
firm consulted names 2.00c. as rock bot 
tom 

Cold Rolled Steel Shafting Base es 

From store, 2'4c 

Copper- Lake ingot, 1234 @ I3c.; elec 
trolytic, 12!'4 @ 127c.; casting, 1214 


12%c. It might be difficult to find the 


metal at the lower figures 
Pig Tin—In 5- and 10-ton lots, f. o. b., 
New York, 244% @ 245¢c 
Pig Lead 4.15¢ 


4.10 fa in carloads 
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Manufacturers. 
The Lafayette Worsted Company wil 
double its mill at Woonsocket, R. I 
The Riverside Bridge Company, Martins 


Ferry, Ohio, will erect a new plant at that 
place shortly 

The Verona Tool Works (chief office, Ditts 
burgh, Pa.) will in the near future double 


their capacity 


The Boston Duck Company, of Bondsville 
Mass., is to build an addition to its mill early 
in the spring 

It is understood that a foundry will be 
built by the Stroudsburg (Pa.) Engine 
Works Company 

The Three Rivers (Mich.) Paper Company 
is contemplating the erection of a new paper 
mill next spring 

The 1 K ‘homas Motor Company, Buf 
falo, N. Y., will add one story to its building 


at 1102 Niagara 
The Brunhoft 
Ilamiltor i) 
tract for a hew tactory 
The Ithaca (N Y.) Wal Pape 


pose to estab 


street 
Manufacturing Company 


metal noveltik has let a con 


is reported Niagara Falls, Ont 


Lewis Co 


The Mitchell & 


facturer of wagons, Racine, Wis., proposes t 
erect an ddition to cos S100 000 

Swil «x | Chicago, I hav I ally 
closed option it is said, on a site ft i large 
packing plant in New Orlear La 

Contracts 1 the erection of the new plant 
of the Youngstown Steel Casting Company 
Youngstown, ©., are about being awarded 

rhe Clare Portland Cement Company, capi 
talized under the laws of New Jersey at $1, 
OQOU,000, expects to build a tactory at ¢ ire 
Mich 


The Standard Knitting Mills Company, of 


Fifth avenue and Sterling place, Soutb 
Brooklyn, N. \ has secured a site for a new 
factory 

It is unuerstood that the plant of the Wn 
B. Scaife Sons Company, at Oakmont, Pitts 


burgh, I’a., is to be enlarged in the very near 


Hl. WK. Porter & Co Pittsburgh, Pa., have 


purchased additional ground adjoining their 


present works and will erect an addition té 
the plant 

The sawn William Burton Sons 
Waterford N \ manufacturers ot fancy 
woods and veneers, has been burned, but wil 


be rebuilt 

William |] Uptegrove & Bro East Tenth 
street, New \ | ity pre 
Greenpoint and ere a 
SeOx100 fee 


rhe Allegheny Valley Railroad is building 
Verona (Allegheny ¢ 


additions to it yunty 


Pa.) plant that w give employment t LD 
additional men 

rhe American Iloist & 
Mint has 


for the erecti 


Derrick Company 
app ied lol a 
m of an addition to its plant 


at a cost of S10.000 


A galvanizing plant is to be added to the 
plant of Neal Bros Pittsburgh, Pa., in the 
near future rhe plant will have a « icity 
of abou 1 tor daily 

The Detro Mich Steel & Spring Com 
pany has had plans made fot n addition te 
its foundry This addition will be 75 feet 
square, one story high 


is to install a 
Ashtabula, O 
& Lane 


The Pennsylvania ¢ 
large 
It will be 
Machine 

The Republic 
at Youngstown, © 


ompany 

machine at 
Webster, 

Akron, O 


ore-unloading 


made by Camp 


Company 


Iron & Steel Company's plant 


will be enlarged by the 








addition of several continuous mills, remodel 


ing of the blooming mill, ete. 


It is stated that plans have been made for 
a new mill to be built in addition to the plant 
at Warren, R. I., of the Parker Mills, fine 


cotton goods, Fall River, Mass. 


A new structural and bridge shop is being 
added to the plant of the National Iron & 
Wire Company, Cleveland, O. The building 
will be of steel frame and will measure 50x70 
feet. 

The plant of the Hewitt Manufacturing 
Company, 21 Ontario street, Chicago, manu 
facturer of journal bearings, is to be en- 


larged by a foundry and office building, 250x 
feet. 


W. D. Cargill 


loo 


and John Messner, of Cargill, 


Ont., have been in Bay City, Mich., looking 
over the beet sugar factories. They are in 
terested in a proposition to erect a factory 


near Cargill. 
The Old Hickory Company, Parkersburg, 
W. Va., manufacturer of handles, ete., will in 


crease the capital stock from $20,000 to $40,- 
000. The plant will be enlarged and new ma 
chinery added 

Greensboro (Ga.) men are negotiating with 
the Southern Cotton Oil Company, at Atlanta, 
Ga., for the erection of a mill at the former 
place, and it appears likely that the plan will 
be carried out. 

The plans for the new engine-building plant 
which the Bradley Manufacturing Company, 
Pittsburgh, Pa., contemplates building are be 


ing prepared by S. Diescher & Sons, Hamil 
ton Building, Pittsburgh, Pa. 

If the experimental plant of the Canton 
Crucible Steel Company, Canton, O., proves 
to be a success, it is the intention of the com- 
pany to add largely to its capacity. The 
plant at present is doing very well. 

Plans have been prepared for a new wire 
mill for the Seymour Manufacturing Com- 
pany, manufacturer of brass, German silver 


and copper wire, Seymour, Conn. The dimen- 
sions will be 60x100 feet, with an ell. 

Casting Company, 
Wm. 
five 
gas 


The American’ Steel 
Sharon, Pa., has awarded a contract to 
McIntyre & Sons, Sharon, for building 
new open-hearth furnaces, twelve 
producers and five annealing furnaces. 


steel 


Land has been purchased in Norwalk, O., 
by the Wheeling & Lake Erie Railway, ad- 
joining their present shops. New shops, 90x 


250 feet, will be built, and will be equipped 
with $70,000 worth of new machinery. 


J. B. Bartholomew, Peoria, IIL, 
to build an automobile factory and also a fac- 
tory for the manufacture of peanut roasters, 
ete. The Bartholomew Company already 
manufactures peanut and coffee roasters. 

Julian Kennedy, Pittsburgh, Pa., is prepar- 
ing plans for a new blast furnace to be erect- 
ed by Pickands, Mather & Co., Cleveland, O. 
The new stack is to be built at Toledo, O., and 
will have a capacity of about 400 tons daily. 


proposes 


A. 8S. Standish, 3036 Penn Avenue, Pitts- 
burgh, Pa., is placing on the market a new 
style of belt power chain hammers together 
with a new geared link press. It is his in- 
tention to make a full line of chain machin- 
ery 


An addition has been under contemplation 
by the officials of the Huber Manufacturing 
Company, Marion, O., manufacturer of en- 
gines, threshers, rakes and scrapers. The 
wheel department may be extended about 75 


feet. 


King, lessee of the Canadian Pa- 
cific cleaning elevator at Port Arthur, was 
recently reported in Minneapolis, Minn., ar- 

for the purchase of material for the 
a 1,000,000-bushel elevator at 


Joseph G. 


ranging 
construction of 
Fort William 
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The Wichita Paint & Color Company will 
succeed the Oilex Paint Company, of Wichita, 
Kan. The company is planning to increase 
the capacity of the paint factory from 500 
gallons a day to 1,000, and will invest $5,000 


in paint machinery. 


The Townsend & Downey Shipbuilding & 
Repair Company, New York, builder of the 
German Emperor's yacht, is said to have 
signed contracts for the enlargement of 
Shooter's Island, where its plant is located, 


from 15 to 42 acres. 


proposed to locate in Fall River, 
fine cotton goods mill, probably 
having nearly 45,000 spindles. J. Bion Rich- 
ards, bookkeeper at the Arkwright Milis of 
that place, is stated to be a prime mover and 


It is 
Mass., a new 


likely to be treasurer. 


Pittsburgh, 
Com 
consoli- 


Air-Brake Company, 
Pa., and the Kensington Foundry 
pany, of New Kensington, Pa., have 
dated their interests and will make additions 
and improvements to the New Kensington 
works at an early date. 


The Hunt 


Pitts- 

some 25 acres of 
land adjoining its plant at Carnegie. <A bar 
mill, blooming mill and shafting plant, alto- 
gether employing 700 hands, it is rumored, 
may be erected on the site. 


Bridge Company, of 


has purchased 


The Columbia 
burgh, Pa., 


The National Steam Economizer Company, 
of Springfield, Mass., which for a year has 
been making, through a number of manufac- 
turing concerns, the Keller heater, will buiid 
a factory in Springfield shortly, which will 
employ at least 100 hands. 

Burd TP. Evans, builder, Philadelphia, Pa., 
has plans from Frederick Fox, architect, for 
a machine shop and boiler-house for Alfred 


Insinger, to be erected in Stenton avenue, 
above Wayne Junction. The machine shop will 


be two stories, 125x50 feet. 


The building contract has been let for the 
workshop and office building of the Frank- 
ford Chain Works, at Margaret and Pearce 
streets, Frankford, Philadelphia, Pa. It will 
be a two-story brick structure, with accom- 
modations for twenty forges. 

The Petroleum Iron Works Company, Wash- 
ington, Pa., proposes to build an addition to 
its plant. It is proposed to place three more 
punches in the new building, also a pneu- 
matic air hoist. A gas engine or additional 
boilers are also contemplated. 


S. V. Huber & Co., Pittsburgh, Pa., have 
prepared plans for the large tube works to 
be built at Sault Ste. Marie by the Algoma 
Tube Company and awarded the contract for 
the mill machinery to the United Engineering 
& Foundry Company, Pittsburgh. 

Architects C. A. Fairchild & Bro., of Kala 
mazoo, Mich., have made plans for a foundry 
plant for the Charles Clarage Company, in- 
cluding a foundry, 75x150 feet; cupola room, 
20x30 feet, and core room, 26x50 feet, 
a pattern storage room, 50x60 feet. 


also 


The Northside Iron Company, of Sharpsville, 
Pa., has elected the following officers: S. A. 
Robinson, president; Andrew Nickle, vice- 
presiden ; C. B. Kantner, secretary and treas- 
urer. The company will State 
charter and will erect a blast 


secure a 
furnace. 


The Waycross Cotton Mill Company, Way- 


cross, Ga., is being organized. It is to be 
capitalized at $50,000. George W. Deen has 
temporarily been elected president, Hon. L. 
Johnson, vice-president; John A. Lott, secre 


tary and treasurer; Hon. Leon A. Wilson, at- 
torney. 

The 
Works 
a run 
blocks 


wire-drawing plant of the Belfont Iron 
Company, Ironton, O., recently made 
of 155 tons of wire, thirty-six 
on a twenty-two-hour The ma- 


using 
run 
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the Tur 
Cuyahoga 


chinery for this plant was made by 


ner, Vaughn & Taylor Company, 
Falls, O. 

The Muncie Pulp Company, 182 Mulberry 
street, New York city, is contemplating th: 


Tenn., fo 
including 
and it 
materia 


location of a plant at Memphis, 
the manufacture of pulp products, 
paper, from the cottonwood tree, 
believed that 25,000 tons of the 
will annually be required 

Theo. M. Hiester, 430 
ton, O., intends to build a refrigerating or ic 
making machine, using Anhydrous Sulphu: 
ous Oxide, which, it is believed, will 
ice or refrigeration on a comparatively 
cheaply as is done in large 
electric power. 


raw 


Richard street, Day 


produc: 
slua 
scale as plan 
with steam or 
Works, New 


extenslor 


The Pennsylvania Engineering 
Castle, Pa., about to 
to the plant, which will double its size. Las 


are erect an 


fall the capital stock of the concern was in 
creased from $150,000 to $225,000 for th 
purpose, and now the stockholders are con 


templating increasing it to $500,00U0 


inte 
whir 


(Pa.) largely 
manufacturing 
is to be Wampum. 
the American Tile Manufacturing 
Company, has been organized in New 
and an application is being made for a char 


New Castle eapital is 
ested in a new 
erected at 
Cement 


concern 


The 


company 


Castle 


ter. The capital is placed at $100,000. 

The Deering Harvester Company, of Chi 
cago, Ill., is negotiating with the Town Coun 
cil of Brockville, Ont., for the erection of a 
branch of its business in Canada It pro 
poses erecting three large buildings, wit 
power-house, and the site is specified as 2 
acres. It would employ 1,000 on the start. 

Max Miller, of Norwalk, Conn., has put 
chased land at York, T’a., upon which the) 
will be erected a furniture manufactory, 75. 
120 feet. It will be fully equipped with the 
best wood-working machinery. Phere will be 
two 250 horse-power boilers and two 150 


horse-power Corliss engines to furnish power 
organized at Will 
f engaging iu 
is known 


A corporation has been 
iamsport, Pa., for the purpose ¢ 
lumber operations in Louisiana. It 
as the Avoyelles Company and is capitalized 
at $2,000,000. Timber lands embracing 100 


000 acres have been purchased in the paris! 
La., and sawmills 


are proposed 


of Avoyelles, 
to be built. 


Charles H. Case, of Highland Park, Conn 
and C. F. Lincoln, of Merrow, have formed a 
parnership for paper manufacturing, princi 
pally binders’ board. ‘lne new concern wil 
be established at Oneco, where it will erect 
a building, 534x190 feet. They have secured 
water privileges capable of developing 204 


horse-power. 
Shelbs 
hav 


A. W. Gump, who established the 
Cycle Manufacturing Company in 1895, 
ing sold that factory, has purchased the bus! 
ness of the Cataract Tool & Optical Com 
pany, of Buffalo. This business Mr. Gump 
will remove to his old city of Dayton, O 
where he will manufacture lathes, and 
light machinery. 


tools 


& Manufacturing 
$300,000, has 


Boiler 
eapital of 


The William Bros 
Company, with a 
been incorporated with the following officers 
President, William Bros;  vice-presiden! 
Frederick Bros; secretary, Joseph M. 
treasurer, Bernard Bros. The manufactu: 
ing plant is now in of constructio: 
in Minneapolis, Minn. 


Bros 


pro ess 


The Massillon Iron & Steel Company, Mas 
sillon, O., is installing a new power plant « 


about 700 horse-power capacity. The engine 


are being furnished by the Russell Engin 
Company, Massillon; generators by the No! 
thern Electrical Manufacturing Companys 














np 
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Madison, Wis., and the boilers by the Erie 
City Iron Works, Erie, Pa. 

Toledo, O., is to have a new iron foundry. 
Papers for the incorporation of the new 
‘company are signed by M. J. Riggs, local 
manager of the American Bridge Company: 
George M. Kinsey, W. Ek. Brown, Thomas 
Davies and Charles T. Wilkes, all of Toledo. 
The capital is $25,000. If plans have been 
-arried out, the erection of the building is al 
‘eady under way. 

A company has been organized in Denver, 
‘olo., to build a meat packing plant to cost 
yrobably $300,000. A canning plant is in 
luded Prominent in the enterprise are 
President C. F. Morse, ot the Denver Union 
Stock Yards Company, and George Ballantine, 
manager of the Denver yards J. J. Cahill, 
the local representative of the Armour Pack 
ng Company, is likely to be selected as man- 
ager. 

Work has been started on enlargements of 
the plant of the A. W. Burritt Company, 
Bridgeport, Conn. There will be a power 
house, in which will be installed a new en 
gine and boilers, having an additional capa 
ity of 20 horse-power. The other structure 
vill be a mill, 47x110 feet, two stories, which 
vill be fitted with wood-working machinery 
if every description, with provision for miil 
ng heavy yellow pine timber 


The plant at Buffalo, N. Y., of the Snow 
steam Pump Works, part of the Internation 
i] Steam Pump Company, New York city, is 
to be enlarged. Eight and one-half acres of 
ind, adjacent to that now occupied by the 
ompany’s plant, have been purchased, and 
i foundry 1382x450, a machine shop 100x450 
ind an office building 75x100 feet will be 
rected at once The contract for the steel 
work of the foundry building has been let 
to the American Bridge Company. 


The Johnson Wheel Company has been or 
ganized at New Orleans, La., with $1,000,000 
apital, and a plant will be established there 
is soon as certain conditions have been com 
plied with. The company has bought from 
J. N. Johnson the patents on a spring wheel 
for bicycles and automobiles, et« The officers 
ff the company are: Albert Mackie, presi- 
dent; J. N. Johnson, vice-president; E. HU. 
McFall, secretary. Mr. Johnson is from Hat 
tiesburg, Miss. 


The Johnston Harvester Company, Batavia, 
N. Y., is planning to build a two-story foun- 
dry addition, 310 feet long, and an addition 
to the warehouse. The foundry addition will 
aiuow an increase of the blacksmithing de- 
partment. A new power plant will be built, 
ind a 500 horse-power engine with direct 
‘onnected generator for power and light will 
be installed. The capital stock is being in- 
‘reased from $500,000 to $1,000,000 The 
urrent will supply fifty motors of from 5 to 
50 horse-power. 


A new company has been formed, to be 
known as the Textile Machinery Company, for 
building and introducing the ‘“‘Dunn flyer’ and 
other cotton and woolen mill specialties, with 
a capital stock of $25,000. The main office 
will be at 66 State street, Boston, Mass., and 
the work for the present is to be done under 
ontract, for which arrangements have been 
made with a long-established firm in that line. 
lay H. Martin, of Hyde Vark, formerly super 
intendent of the Lowell Machine Shop, is 
president, and Philip R. Hovey, of Lowell, is 
treasurer. 

liarrisburg is to have a chain works, which 
expects to be ready to place its products upon 
the market by next April. It is known as the 
Pennsylvania Chain Company, and the capi- 
tal will be $50,000. The officers are: Presi- 
dent, Adjutant General Thomas J. Stewart; 
vice-president, Dr. Alvin I. Miller; secretary 
and treasurer, ID Ww Deming; manager, 
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Charles D. Stucker. The company will erect 
a plant and operate from sixty to eighty 
chain fires, and will employ 100 men They 
will manufacture all kinds of list chain, and 
all grades of coil and test chain. 

Word comes from Pittsburgh that the Na 
tional Bridge Company has arranged prelim 
inaries for the purchase of 40 acres at Col 
onia, on the Ohio River, at a site for a $1 
000,000 industrial plant The main building 
will be 200x550 feet. There will also be a 
foundry, forge, machine shop, power-house 
and a three-story brick office building, 40x110 
feet. The capacity of the bridge plant wil 
be 6,000 tons of finished material per month, 
and there will also be a steel car plant with 
a capacity of twenty finished cars daily The 
works in their entirety will give employment 
to from 1,200 to 1,500 men. KE. M. Sehotield 
is president and general manager of the com 
pany, and W. I Conger, of New York, is 
treasure! 

fhe Wright Taper Roller Bearing Company 
of Buffalo, N. Y., has been incorporated, with 
a eapital stock of S900.000 Its object is to 
construct works in Buffalo for the manufac 
ture of an anti-friction taper roller bearing 
for automobiles, bicycles, road vehicles, line 
shafting and electric and steam railways, un 
der the American patents of W. Ilamilton 
Wright, who also holds patents throughout 
Europe The directors named in the papers 
are: Lewis J. Bennett, president Buffalo Ce 
ment Company William B. Rankine, second 
vice-president and treasurer Ni : 





ower Company; Eugene A. Georger, presi 
dent of the German Bank; W. Hamilton 
Wright, Hon John Laughlin, James TV 
Wood, Albert ¢ Thorne, Col. J. Il. Morton 
and Chester G. Smith, all of Buffalo, and 
Col. ¢ B. Gaskill and William A. Vhilpott, 
Jr., of Niagara Falls, N. Y. A London syn 
dicate controls the use of the patents abroad 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than sat 
urday morning for the ensuing week's issue 
Answers addressed to our care will be for 
warded. 

Gear Wheels, gear cutting. Grant; see p. 1S 

Punches & dies. Wal.M.Wks.,Waltham, Mass 

Stamping dies. Emmons Collins, Chicago 

Caliper cat. free. KE. G. Smith, Columbia, Pa 

Wanted—Improvements in grinding machin 
ery. Address Box 1435, Providence, KR. 

Fine machine and experimental work. The 
Des Jardins Type Justifier Co., Hartford, Ct 

Light and fine mach'y to order; models and 
elec. work specialty. Ek. O. Chase, Newark, N. J 

Will pay 25 cents per copy for issues Jan 
uary 26 and February 16, 1899. Box 158, A. M 

Wanted—Old style screw planer, not less 
than 42 inches wide. ‘The Highland Machine 
Co., Boston, Mass 

Shafting straighteners ; also volumes and odd 
numbers “American Machinist,” 2U0 years. J 
H. Wells, Tampa, Fla. 

Special tools, models, fine light mach'y and 
foundry work wanted. Murray Mfg. Co., Rich 
mond Valley, Staten Island, N. Y. 

For Sale—A 13x45 in. Barnes No. 6 lathe, 
with tools, ete.: also 14, H. P. gasoline en 
gine. Stuart Keneipp, VP. O. Box 156, Mt. 
Carmel, III. 

Purchaser for small manufacturing plant ; 
lot, 100x180 feet; machine shop, 32x68, two 
story, with line shatt and gasoline power; 
foundry, 40x54, new modern equipment ; good 
location: for sale cheap. Iiart-Varr Co., 
Charles City, Iowa 

Institutions retiring from business having 
machine tools, brass and wood working ma 
chinery will find it to their interest to corres 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach 
Co., 55-509 Woodbridge st., W., Detroit, Mich. 

A thorough machinist, with good shop lo 
cated in southwestern Ohio, would like to 
correspond with the object of making per 
manent contract to bthild medium-weight ma 
chinery; those having established trade pre 
ferred. Address Box 117, AMER. MACHINIS! 


Wants. 


Situation and Help Advertisements only in 
serted under this head Rate 25 cents a line 
for each insertion {bout sir words make a 
line No advertisements under tico lines ae 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not late than Saturday morning for 
the ensuing week's issue tnswers addressed 


to our care will be forwarded tpplicants 
man specifu names to which their eplies are 
not to be forwarded; but replies will not le 
returned If not forwarded they will be de 
stroved without notice Original letters of 
recommendation or othe papers ) alue 
should ot tbe enclosed to inkno ( s 


ponde fx 


Situations Wanted. 


experienced mechanical draftsman desires 
position Box 149. AMERICAN MACHINIS 

General machine shop foreman: thorough! 
practical man; first-class references. Box 156 
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( tent draftsman on air and gas com 
pl steam and. gas engines is open foi 
ehgagement Box 160, AMERICAN MACHINIS’ 

atternmaker of 27 vears’ experience wishes 
to ¢ respond with reliable concern wanting 
foreman Al references age 4. Box 19% 
AMI \ MACHINI 

rho izghly competent practica machinist 
11 years as foreman, desires hang trans 
mission machinery and obbing Box | 
AMERICAN MACHINIS 

Foreman patternmaket oe rs iprartole 
In machine tool irchitectura and robing 
work ; best references >; investigat: J. iu 
care AMERICAN MACHINIS 

Mechanical draftsman, with © years’ ex 
perience > Vears’ on gas engines, desires s 
ation Philadelphia or vicinity preferred Ad 
dress Box 152, AMERICAN MACHINI 

A pra l, experienced superintendent ot 
genera foreman desires » change his posi 
tion expert in Jig: and tool syste engine 
work preferred Box 157, AMpR, MACHINIS1 

An engineer (civi ind mechanical) and 
draitsman wishes responsible position ” 
years’ experience ; best references ; heavy ma 
chinery or mill work preferred Box 150 
AMERICAN MACHINIS’ 


Mechanical engineer, technical graduate, de 
sires responsible position with progressive 
concern { years’ experience, shop, power 
plants, conveying and elevating machinery 
Address Box 122, AMERICAN MACHINIS1 

Mechanical engineer, experienced designer 
of automatic machinery and tools, thoroughty 
competent to take charge of design and con 
tion, graduate with references, wants 
responsible position Box 148, AM. Macu 

A designing engineer, well up in Corliss 
engines, pumping machinery and power trans 
mission, practical, inventive, accurate, wide 
experience as constructor and erector, familiar 
with shop practice, is open for engagement 
Box 154, AMERICAN MACHINIS1 


struc 





Manager or superintendent of works a 
practical mechanical engineer desires change 
experienced in estimating and designing hoist 
ing, conveying machinery capable of hand 
ling machine, foundry and blacksmith shops 
to reduce cost of manufacture. jox 151, A. M. 


Help Wanted. 


Wanted—-Vise hands on fine machine tools 
competent men only Kempsmith Mfg. Co 
Milwaukee, Wis 

Wanted—-Two experienced patternmakers 
for Colorado wages 30 cents per hour Ad 
dress Box 105, AMERICAN MACHINIS' 

Wanted—Working foreman toolmaker = ac 
customed to screw machine tools Address 
“Automatics,” care AMERICAN MACHINIS1 

Three machine tool foremen, two erection 
foremen and two inspectors used to heavy) 
machine work. Box 115, AMer. MACHINIS1 

Wanted lwo experienced mechanical 
draftsmen on electrical machinery thorough 
and practical men wanted I)., care AM 

Wanted—Young man to make tracings and 
detail work: write, giving full particulars as 
to age and experience tox 144, Am. Macu, 

Wanted Brass foundry foreman, experi 
enced on valve work, brass fittings , state age 
experience and salary expected tox «145 
AMERICAN MACHINIS1 

Wanted—Number of  patternmakers, ex 
perils need on compressor or steam engine 
work: none others need apply Franklin Ait 
Compressor Co., Franklin, Pa 


Wanted Five experienced machinists for 


‘ rado to run tools boring mill planet 











and lathes: wages 30 cents per hour. Ad- 
dress Box 106, AMERICAN MACHINIST. 
Wanted—Machinists accustomed to accu- 
rate work; good wages and steady employ- 
ment to the right men. Leland & Faulconer 
Manufacturing Company, Detroit, Mich. 
Wanted—First-class toolmaker, experienced 
on valve tools and fittings, capable of taking 
charge; state age, experience and wages ex- 
pected. Box 142, AMERICAN MACHINIST. 
Wanted—A good detail draftsman with ex- 
perience in machine tool work; must be quick 
and accurate; state age, experience and sal- 
ary. Address Box 145, AMER. MACHINIST. 
Wanted—A_ first-class toolmaker, experi- 
enced in making cutters for gears preferred ; 
also one gear cutting man for office and shop. 
Address Boston Gear Works, Boston, Mass. 
Wanted—A first-class machine tool design- 
er, one accustomed to small and medium ma- 
chine toots and having had experience on 
high-grade work. Address L., care Am. M. 
_ Wanted —Foundry foreman for modern shop 
in Central New York employing about ninety 
iron and ten brass molders; state age, experi 
ence, wages and references. Box 159, Am. M. 
Wanted—Some_ electrical and mechanical 
draftsmen for switchboard and general draft 
ing work. Applying Engineer of Drafting 
Dept., General Electrie Co., Schenectady, N. Y. 
Wanted—A capable, experienced mechani- 
cal draftsman; steady position for the right 
man. Address, giving age, experience and 
salary expected, Box 156, AMER. MACHINIST. 
Wanted—-Competent general draftsman. Ap- 
ply by letter to Eastman Kodak Company, 
Rochester, N. Y., and state age, experience 
and salary expected, and give names of for- 
mer employers 
Mechanics, engineers, electricians, firemen, 
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etc. A free scholarship in engineering will 
be awarded to a few well-recommended ap- 
plicants. American School of Correspon- 
dence, Boston, Mass. 

Wanted—Mechanical draftsman with first- 
class experience on general machinery, prefer- 
ably in steel works; state age, experience, 
reference and salary expected. Address P. O. 
Box 1042, Philadelphia, la. 

We are enlarging our works, and will 
shortly require an increased number of skilled 
mechanics; we invite application from pat- 
tern makers, molders and machinists. Ad- 
dress the Westinghouse Machine Company, 
East Pittsburgh, Pa. 

Wanted—Shop agents everywhere to intro- 
duce a line of high-class machinists’ tools, 
indispensable to every mechanic; an easy way 
for the right person to make money ; full par- 
ticulars on application. Massachusetts Tool 
Co., Greenfield, Mass. 

Wanted—A man to take charge of machine 
shop and foundry as general foreman; a man 
that is familiar with mining machinery and 
Corliss engines and can handle men to advan- 
tage ; state wages expected. Address F. O. B., 
care AMERICAN MACHINIST. 

Wanted—-A_ working patternmaker fore- 
man, to take charge of small pattern shop 
connected with concern located in Western 
Pennsylvania, building machine tools; give 
age, experience, salary expected and _ refer- 
ence. Box 147, AMERICAN MACHINIST. 

Wanted—tThoroughly competent foreman 
for brass foundry, experienced in making 
brass valves and fittings, familiar with mold- 
ing machinery and mixing of metals; state 
age, experience, salary expected and refer 
ences 20X 104, AMERICAN MACHINIST. 

Wanted—-Foreman and layer-out in a con 
tract boiler shop employing 25> men; capable 


February 13, 1902 


of laying out all kinds of boiler and tank 
work and experienced in handling men; give 
age, experience and wages wanted. Address 
“Cincinnati Boiler Maker,’ care AM. MACH. 
Wanted—First-class designing draftsman 
with shop experience preferably, on pum] 
and hydraulic work; must give unquestion 
able references as to ability and be thorough 
ly reliable as a mechanic and otherwise ; per 
manent position to satisfactory man; state 
salary required. Box 134, AMER. MACH. 
Wanted—One experienced, up-to-date fac 
tory bookkeeper in shop building steam en 
gines and boilers, ete.; give full information 
as to experience in the details of manufactur 
ing and costs of same; entire new shops ip 
Western Pennsylvania. Address, stating sal 
ary expected, Box 131, AMER. MACHINIST. 
Wanted—Engineering draftsman, _ tho! 
oughly competent to make drawings of elec 
trical and other machinery; none other than 
an expert engineer, willing to work on a 
drawing board, will be considered ; wages $40 
per week; preference will be given to a tech 
nical graduate. Address Box 146, AM. MAcnu 








P ti 
ecia ockheolders eeting. 
é 


Notice is hereby given that a special meet 
ing of the stockholders of the AMERICAN Ma 
CHINIST PRESS will be held at the office of 
the company at No. 218 William street, in the 
Borough of Manhattan, city of New York, at 
twelve o'clock noon on Monday, February 17 
1902, for the purpose of voting upon the pro 
posed sale of the property, rights, privileges 
and franchises of the AMERICAN MACHINIST 
PrEss to the Hill Publishing Company. 

A. LEIGHTON DONNELL, Secretary 

New York, February 1, 1902. 
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Cleveland Pneu. Tool Co., 
land, Ohio. 

Philadelphia Pneumatic 
Philadelphia, Va. 

Standard Pneumatic Tool 
Aurora, Ill. 
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Cleve- 
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Cou 
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Drilling Machines, Upright 
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Prentice Oe, 


Mass. 
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Drills, Center 
Slocomb & Co., J. T., 
Dm. i. 


Bros. Worcester, 


Providence, 
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Bement, Miles & Co., New York. 
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Niles Tool Works, New York. 
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Eddy Wolee. Co., Windsor, Conn. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 
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Western Elec. Co., Chicago, III. 
Westinghouse Electric & Mfg. 
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Electrical Supplies 
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General Incan. Are Light Co., New 
York 


Oo. 
Co., 


Triumph Electric Co., Cincin., O. 

Western Elec. Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Morse, Williams & Co., Phila., Pa. 

Whiting Fdry. Equipment Co., 


Harvey, III. 
Emery Wheels 
See Grinding Wheels. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines. Aatomobile 
Franklin Mfg. Co., Syracuse, N. 


z. 
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Engines, Gas and Gasoline 
Sackus Water Motor 
ark, N. J. 

Columbus Mach. Co., Columbus, QO. 

Foos Gas Eng. Co., ‘Springfield, Oo. 

Mietz, August, New York. 

Monarch Gas Engine Co., 
apolis, Ind. 

New Era Iron Wks., Dayton, O 

Olds Motor Wks., Detroit, Mich. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gas Engine Co., Coldwater, 
Mich. 


Co., New 


Indian- 


Springfield Gas Eng. Co., Spring- 
field, O 
Struthers, Wells & Co., Warren, 


Pa. 
Weber Gas & Gasoline Eng. 
Kansas City, Mo. 


co. 


Engines, Steam 

Buffalo Forge Co., Buffalo, 
Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 


mM... 


Fans, Exhaust 


Buffalo Forge Co., Buffalo, N. Y. 


Pans, Electric 
Northern Elec. 
Wis. 
Sprague Elec. Co 
Western Elec. Co., 
Westinghouse Elec. 
Pittsburgh, Pa. 


Files and Rasps 
Barnett Co., G. & H., 
Hlammacher, Schlemmer & 
New York. 

Nicholson File Co., Prov., R. I. 
Troy File Works, Troy, N. Y. 
Fillers, Oil Can 
The Winkley Co., 
Fittings, Steam 


Crane Co., Chicago, IIl. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Forges 


Mfg. Co., Madison, 
, New York. 
Chicago, 

& Mfg. 


Ill. 
Ce. 


Phila., Pa. 


Ca., 


Hartford, Conn. 


buffalo Forge Co., Buffalo, N. Y. 
Forgings, Drop 
Billings & Spencer Co., Hartford, 


Conn. 


—— & Co., J. H., Brooklyn, 

Ht & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip, Co., Har- 
vey, [ll 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Furniture, Machine Shop 


New Britain Mach. Co., 
ain, Conn. 


New Brit- 


Gages, Recording 


Bristol Co., Waterbury, Conn. 
Gages, Standard 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I 


Pratt & Whitney Co., Hartford, Ct. 


Rogers, John M., Boat, Gage & 
Sees Works, Gloucester City, 
me a 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gas Producers 


Am. Gas Furnace Co., N. Y. City. 
Gear Cutting Machinery 
Bickford Drill & Tool Co., Cin., O 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Fellows Gear Shaper Co., 
field, Vt. 
Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Newton Mch. Tool Wks., Phil., Pa. 


Niles Tool Works, New York. 
Pratt & Whitney Co., 
Conn. 


Hartford, 





i 


Spring- 


MACHINIST 





Gears, Cut | Grinding Wheels 

Bilgram, [1ugo, Philadelphia, Pa. | Abrasive Material Co., Phila., Pa 
Boston Gear Wks., Boston, Mass. Builders’ Iron Foundry, Provi 
Cleveland Gear W ks., Cleveland, O. dence, R. 1. 


Fawcus Mach. Co., Pittsburgh, Pa. 
Gleason Tool Co., 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass. 











February 13, 1902 









Niagara Falls, 


m3. 
Bright 


Carborundum Co., 
Rochester, N. Y. Ms os 
Diamond Mach. Co., Provi., 
Hampden Cor. Wheel Co., 





Harrington, Son & Co., Edwin, wood, Mass. 

Philadelphia, Pa. Northampton Emery Wheel Co., 
Horsburgh & Scott, Cleveland, O Leeds, Mass. 
New Process Kaw Hide Co., Syra- | Norton Emery Wheel Co., Worces 

cuse, N. Y. ter, Mass. 
N Y Gear Works, Brooklyn, N. Y. | Safety Emery Wheel Co., Spring 
Nuttall Co., RK. D., Pittsburgh. Pa. field, O. f 
Philadelphia Gear Works, Phila- 

delphia, Pa. |; Gun Barre! Machinery 

t 

| Gears Molded Bement, Miles & Co., New York j 
Farrel Fdry. & Mch. Co., Ansonia, | Diamond Mach. Co., Provi., R. 1. 


Conn. 
Greenwald Co., 


Poole & Son Co., 


Md. 
Gears, Rawhide 


Chicago Raw Hide Co., Chicago, III. 
New Process Raw Hide Co., 


cuse, N. Y. 
Graphite 
| Dixon Crucible 


| Grinder, Cutter 
Dubuque, lowa. 





City, N. J 
Obermayer Co., 


Grinders, Center 
Heald & Son, L. 
| Leland & Faule 


troit, Mich 


Grinders, Cock 
Windsor Mach. 


Adams Co., 


Automatic Mach. 


Mass. 
Cincinnati Mill 
cinnati, O 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Tool C 


Modern 
Norton Emery 
ter, Mass. 


Rivett-Dock Co., 


Grinders, Disc 

Gorton Mach. 
Wis. 

Ransom Mfg. ¢ 


Universal Mach. Co., Provi., 


Grinders, Drill 
Gorton Mach. 


s. 
Heald & Son, L. 


Wilmarth & 


Rapids, Mich. 


Grinders, Saw 
Keystone 
Philadelphia, 


Grinders, Tool 


| Niles Tool Works, New York. 

| Pond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, Ct 
Reed Co., F. E., Worcester, Mass. 


I. & E., 
Robt., 


Cincin., O. 
Baltimore, 


Hack Saw Blades and.Frames 


Syra- Ce ree Co., Greenfield 
Mass. 
Millers Falls Co., New York. 
Starrett Co., L. 8S., Athol, Mass. 
Co., Jos., Jersey | West Haven Mfg. Co., New Haven, 


Conn. 
O. | 


S., Cincinnati, 
| Hack Saws, Power 





S., Barre, Mass. Hoefer Mfg. Co., Freeport, Pil. 
oner Mfg. Co., De- | Millers Falls Co., New York. 
' 
Hammers,jDrop 
Co.. Windsor, Vt. | Bement, Miles & Co., New York. 


| Billings & Spencer Co., Hartford, 


Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Perkins Mach. Co., Boston, Mass. 
Hartford, Ct. 


Pratt & Whitney Co.. 


Co., Greenfield, 


ing Mach. Co., Cin- | —— Mach. & Too! Co., Toledo, 
| 11lo,. 
Hammers, Pneumatic 
o., Erie, Pa. Cleveland Pneumatic Tool C 
Whee! Co., Worces- Cassie. : ‘s sa 
Dallett & Co., Thos. H.. Phila., Pa. 
Boston, Mass. Philadelphia Pneumatic Tool Co., 


Philadelphia, Pa. 
- , : Standard Pneumatic Tool Co., 
Co., Geo., Racine, Aurora, III. 
‘o., Oshkosh, Wis. Hammers,’Steam 
B.. f. = 
Bement, Miles & Co., New York. 


Bethlehem Fdry. & Mach. Co., So 
Co., Geo., Racine, Bethlehem, Pa. 

Chambersburg Engineering Co., 
S., Barre, Mass. Chambersburg, Pa. 


Morman Co., Grand | Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 
Handles, Machine Too! 
Mach. Tool Works, 


Pa. Schacht Mfg. Co., Cincinnati, O 





Heating Machines, Automatic 


Anderson Tool Co., Anderson, Ind. | } > ‘ 2: 
| Barnes Co., B. F., Rockford, il. | “"y SA8city 8’ CO” 29 John st. 
Sagnee Co., W. F. & John, Rock- | ; . 
ord, Ill. | y 
Sneath, Ce, De., @ e, | ee SEP Veneee Spee 
| Gisholt Mach. Co., Madison, Wis. | Buffalo Forge Co., Buffalo, N. Y. 
Landis Tool Co., Waynesboro, Pa. | 
Leland & Faulconer Mfg. Co., De- | Hoists, Electric 
troit, Mich. C & C Electric Co., New York. 
Northampton Emery Wheel Co.,| Hunt Co., C. W., West New 
Leeds, Mass. Brighton, N. Y. 
Ransom Mfg. Co., Oshkosh, Wis. | Northern Engineering Works, De 
Safety Emery Wheel Co., Spring- troit, Mich. 
field, O. : Pawling & MHarnischfeger, Mil 
Universal Mach. Co., Providence, waukee, Wis. 
a: 
Whitney Mfg. Co., Hartford, Ct. Hoists, Hand 
Grinding Machines nee Lag & Co., Edwin 
Anderson Tool Co., Anderson, Ind. | ,Pbiladelphia, Pa. = 7 
| Brown & Sharpe Mfg. Co., Provi- Yale & Towne Mfg. Co., New York. 
dence, R. I. 
Builders’ Iron Foundry, Provi- | #eists, Pneumatic 
dence, R. | Cleveland Pneumatic Tool Co. 
Diamond Mach. Co., Prov., R. I. | _ Cleveland, O. 
Goodell Pratt Co., Greenfield, | Curtis & Co. Mfg. Co., St. Louis, 
Mass. | _ Mo. 
Gorton Mach. Co., Geo., Racine, | Northern Engineering Wks., De 
fis. troit, Mich. 
| Hill, Clarke & Co., Boston, Mass. Rand Drill Co., New York. 
Landis Tool Co., Waynesboro, Pa. | Standard Pneumatic Tool Co. 
Northampton Emery Wheel Co., Aurora, III. 
Leeds, Mass. Whiting Fdry. Equipment Co., 
Northern Elec. Mfg. Co., Madi- Harvey, Ill. 





| 


son, Wis. 
Norton Emery 

ter, Mass. 
Ransom Mfg. 
Safety Emery 

field, Mass. 


Universal Mach. Co., 
Webster & Perks Too! Co., Spring- 


field, O 


Wilmarth & Morman Co., 
Rapids, Mich. 





Wheel Co., Worces- | Hoisting and Conveying Machinery . 


Brown Hoisting Mchry. Co., New 
Co., Oshkosh, Wis. York. 
Wheel Co., Spring- | Caldwell & Son Co., H. W., Chi 
cago, + 
Provi., R. I. | Hunt Co., C. W., West New Brigh 
ton, N. y. 


Link Belt peeeeeng Co., Phila 
delphia, 
Nuiies- onlay Pond Co. .. New York 


Grand 
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indicators, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


injectors 
Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 


inspection and Tests 
Hunt Co., Robt. W., Chicago, Ill. 


instruction Schools 

see Schools, Correspondence. 

Instruments, Drawing 
\lteneder «& Son, Theo., 
delphia, Pa. 


Phila- 


Insurance, Boiler 
Hartford Steam Boiler Insp. & Ins. 
Co., Hartford, Conn. 


Jacks, Hydraulic 

Bethlehem Kdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stiliman Co., New York. 


Joints, Universal 
Baush Machine Tool Co., Spring- 
tield, Mass. 


Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchy. Co., Chatta- 
nooga, Tenn. 

Mitts & Merrill, Saginaw, Mich. 


Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

General Electric Co., N. Y. City. 

Gen. Incan. Are Light Co., N. Y. 

Lea Elec. Mfg. Co., Anderson, Ind. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 


ass. 
Pratt & Whitney Co., Hartford, Ct. 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Lathe Dogs 
Armstrong Bros. 
cago, Ill. 
Le Count, 
Conn. 
Lathe Feed 
Nat'l. Mach. Tool Co., Cincin., O. 


Lathes 
American Too! Wks. Co., Cin., O. 
Automatic Mach. Co., Bridgeport, 


Tool Co., Chi- 


Wm. G., So. Norwalk, 


Conn. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Chard Mach. T. 
Cincinnati, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Rement. Miles & Co., New York. 

Blaisdell & Co., VP., Worcester, 
Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Diamond Machine Co., Prov., R. I. 

Fairbanks Mach. Tool Co., Spring- 
field, ©. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Grant Tool Co., Franklin, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 


Co., 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 


Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works, New York. 
Pond Mach. Tool Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 
Reed co., F. E., Worcester, Mass. 
Schumacher & Boye, Cincinnati, O. 
Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Letters, Pattern 
Butler, A. G., N. Y. City. 


AMERICAN 
Levels 
Mass. Tool Co., Greenfield, Mass. 


Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Locomotives, Shop 
Hunt Co., C. W., West New Brigh- 
ton, N. Y. 


Lubricants 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Lubricators 

Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 
Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Universal Mach. Co., Vrovidence, 

a ’ 
Watson Mach. Co., Paterson, N. J. 


Machinists’ Small Tools 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
tiammacher, Schlemmer & Co., 
New York. 
Mass. Tool Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Pratt & Whitney Co., Hartford, Ct. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb & Co., J. T., Provi., R. L. 
Standard Too! Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 


Machine Screws 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Mandrels, Expanding 


Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrelis, Solid 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J 


Wells Bros. co., Greenfield, Mass. 


Measuring Machines 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, ‘= % 

Sawyer Tool Mfg. Co., 
Mass. 

Slocomb & Co., J. T., Providence, 
R. I 


Fitchburg, 


.. ° 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

The Adams Co., Dubuque, Iowa 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Pratt & Whitney Co., Hartford, Ct. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

a Mfg. Co., Milwaukee, 

8 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 
Underwood & Co., H. B., 
delphia, Pa. 


Boston, 


Phila- 


MACHINIST 


Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Grant Tool Wks., Franklin, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mach. Tool Wks., 
delphia, Pa. 
Niles Tool Works, New York. 


Milling Machines, Universal 

Amer. Tool Wks. Co., Cincin., O 

Aurora Tool Works, Aurora, Ind 

Bement, Miies & Co., New York 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

8. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Niles Tool Works, New York. 

Pratt & Whitney Co., Hartford, Ct 

Waltham Watch Tool Co., Spring 
tield, Mass. 

Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 

Garvin Mach. Co., New York 


Phila 


Ingersoll Mill. Mech. Co., Rock 
ford, Ill. 
Newton Mach. Tool Wks., Phila 


delphia, la. 
Niles Tool Works, New York. 


Mortising Machines, Chain 


New Britain mach. Co., New 
ain, Conn. 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa 

Webster & Perks Tool Co., Spring 
field, O. 


Motors, Electric 
C & C Electric Co., New York 
Crocker-Wheeler Co., Ampere, N. J. 
| Eddy Elec. Alfg. Co., Windsor, Ct 
General Electric Co., New York. 
General Incan. Are Light Co., 
New York. 
Jantz & Leist Elec. Co., Cin., O. 
ae Elec. Mfg. Co., Madison, 
Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & Co., Chicago, II! 
Sprague Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, Il. 
Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 


Brit 


Nut Tappers 
See Bolt and Nut Machinery. 


Oilers 

Bay State Stamping Co., Worces 
ter, Mass. 

Oil Cups and Covers 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, III. 

Lunkenheimer Co., Cincinnati, O 

The Winkley Co., Hartford, Conn 

Oils 


Hloughton 
phia, Da 


& Co., E. F Philadel 


Packing, Steam Joint 
Jenkins Bros., New York 
Pans, Lathe 


New Britain Mch. Co., New Brit 
ain, Conn. 

Patents 

Anderson & Co., E. W., Washing 
ton, D. C. 

Baldwin, Davidson & Wight, 


Washington, D. C. 
Bevans, James W., Washington, 
mm 


’ 


Copp & Co., washington, D. C. 
| Cromwell, W. H., Washington, 
a 


| Patent. Title & Guarantee Co., 
New York. 
Pattern Shop Machinery 
American Machinery Co., 
Rapids, Mich. 
Raker Bros., Toledo, O. 
Fay & Scott, Dexter, Me. 


Patterns, Wood 
| Gobeille Pattern Co., Cleveland, O 


Grand 


Phosphor Bronze 
Phosphor Bronze 
Philadelphia, la 


Pipe Cutting and Threading 


Sit 


Machines 
Curtis & Curtis Co., Bridgeport 
Conn 
Merrell Mfg Co., Toledo, © 
Saunders’ Sons, D., Yonkers, N. Y 
Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Saunders’ Sons, D., Yonkers, N. Y 


Standard Tool Co., Cleveland, O. 


Pipe and Fittings 
Crane Co., 


} 


Cuicago, Ill. 


Pianer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Planers 

Amer. Tool Wks. Co., Cincin., © 


Bartlett, Kk. E., Boston, Mass 
Belmer-Eames Too! Co., Cin., O 
Bement, Miles & Co., New York 
Letts Mach Wilmington, Del 


uU0., 


Cincinnati Planer Co., Cincin., O 

Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Detrick & lLiarvey Mch. Co., Balti 


more, Md. 
Flather Planer Co., Mark, Nashua 
N. Hi 


Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O 
Harrington, Son & Co., Edwin 


Philadelphia, Pa. 
Hendey Mach, Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass. 
Niles Tool Works, New York 
New Haven Mfg. Co., New Haven 
Conn, 
Newton Mach. Wks., 
delphia, Pa. 
Pond Mach. Tool Co., New York 
Pratt & Whitney Co., Hartford, Ct 
Sellers & Co., Wm., Phila., Pa 
Whitcomb Mfg. Co., Worcester 
Mass. 
Woodward & Powell Planer Co. 
Worcester, Mass. 


Tool Phila 


Pianers, Portable 
Underwood & Co., H. B., 
delphia, Pa. 


Phila 


Planers, Rotary 

Bement, Miles & Co., New York 

Franklin Mach. Wks., Phila., Pa 

Keystone Mach Tool Works 
hiladelphia, Da 

Newton Mch. Tool Works, Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York 

Underwood & Co., H. B., Phila..Pa 


Presses, Hand 


Elmes Eng. Co., Chas. F Chi 
cago, Ill 
Pratt & Whitney Co., Hartford 


Conn. 


Presses, Hydraulic 


Bement, Miles & Co., New York. 

Klmes Eng Co., Chas I chi 
cago, Ill 

Watson-Stillman Co., New York 


Presses, Power 

Automatic Mach Co., Br 
Conn 

fSethlehem Fdry. 
Bethlehem, Pa. 

Bliss Co.. E. W., Brooklyn, N. Y 


‘idgeport, 


& Mech. Co., So 


l’erkins Mach. Co., Boston. Mass 

Toledo Mach. & Tool Co., Toledo 
Ohio 

Profilers 

Garvin Mach. Co., New York 


Pratt & Whitney Co., Hartford, ( 

Pulleys 

Poole & Son Co., 
more, Md 

Reeves Pulley Co., 


Robt., Balti 


Columbus, Ind 


Pulleys, Friction Cone 

Evans Friction Cone Co., 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co., Ip 
dianapolis, Ind. 

Pulley Turning and Boring Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works, New York 


Bostoa 
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Pumps, Hydraulic 


Elmes Eng. Co., Chas. I ., Chi- 
cago, l. 

Watson-Stillman Co., New York. 

Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem Fdry & Mch. Co., Se. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 
Cleveland, O 


Hilles & Jones Co., Wilmington, 
Del 

Long ‘& Allstatter Co., Hamilton, 
Ohio. 


Perkins Mach. Co., Boston, Mass. 


Racks, Tool 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., Worcester, Mass. 


Reamers 

Cleveland Twist Drill Co., Cleve- 
land, O. 

MecCrosky & Huber, Cincin., O. 

Geometric Drill Co., Westville, Ct. 

Morse Twist Drill & Mech. Co., 


New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Wks., Gloucester 


Gage & 
City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. H. 
Recorders, Speed 
Starrett Co., L. S., 


Rheostats 

Cutler-Llammer Mfg. 
kee, Wis. 

General Incan. 
New York. 

Riveters, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Athol, Mass. 


Co., Milwau- 


Are Light Co., 


Riveters, Pneumatic 


Bement, Miles & Co., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Standard Pneumatic Tool Co., 
Aurora, III. 


Riveting Machines 


Bement, Miles & Co., New York. 
Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Long & Allstatter Co., Hamilton, 
Ohio 
Roller and'Ball Bearings 
Ball Bearing Co., Boston, Mass. 
Roller Bearing & Equip. Co., 


Keene, N. H. 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 


Safety Valves, Pop 

Crane Co., Chicago, IIL. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Keystone Mach. 
*hiladelphia, Pa. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. 

International Correspon. 
Scranton, Pa. 


Tool Works, 


City. 
Schools, 


Schools, Technical 


Ohio State University, Columbus, 
Ohio. 
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Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Machine 
Cleveland, Ohio. 

Pratt & Whitney Co., 
Conn. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Mch. Screw Co., Cleve- 
land, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnson Co., Pawtucket, 


Provi- 
Screw Co., 


Hartford, 


» 4. 
Pratt & Whitney Co., 


Hartford, 
Conn. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Screw Machinery, Wood and Lag 
taker Bros., Toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 
Screw Plates 


Carpenter Tap °. Die Co., J. M., 
Pawtucket, R. 


Card Mfg. Co., 8: W., Mansfield, 
Mass. 

Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second’Hand Machinery 


Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Davis Iron Works, F. M., Denver, 
Colo. 


John H., Chicago, Ill. 
Doan & Co., J. B., Chicago, III. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mchy. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Niles Tool Works, New York. 
Prentiss Tool & Supply Co., 
York. 
Toomey, 
Wormer Machy. Co., C. ¢ 
Mich. 


Separators, Magnetic 
Sawyer, Ezra, Worcester, 


Dawson, 


New 


Frank, Philadelphia, Pa. 
‘., Detroit, 


Mass. 


Shapers 

Amer. Tool »«s. Co., Cincin., O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 


N. H. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works, New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Co., Pawtucket, 


R. I. 
Pratt & WhitneyCo., Hartford, Ct. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., John, Cincinnati, O. 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 
Cleveland, O. 


— & Jones Co., Wilmington, 

el. 

Long & Allstatter Co., Hamilton, 
Ohio. 


Co., Boston, Mass. 
& Tool Co., Toledo, 


Perkins Mach. 
Toledo Mach. 
Ohio. 
Shears, Rotary 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Detrick & Harvey Mach. Bal- 
timore, Md. 
Perkins Mch. 


Shelving, Shop 

New Britain Mach. Co., 
ain, Conn. 

Slide Rests 


Bartlett Co., KE. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 


Co.. 


Co., Boston, Mass. 


New Brit- 


Springs 
Cleveland Wire Spring Co., 
land, O 


Cleve- 
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Slotters 

Baker Bros., Toledo, Ohio. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Franklin Mach. Wks., Phila., Pa. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 


Conn. 
Wks., Phila- 


Newton Mach. Tool 
Niles Tool Works, New York. 


delphia, Pa. 


Sprocket Chains 

See Driving Chains. 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., Bridgeport, 
Conn. 

Stampings, Sheet Steel 


Automobile & Cycle Parts Co., 
Cleveland, O. 


Steel, Sheet 


Automobile & Cycle Parts Co., 
Cleveland, 


VO. 
Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Machinery 
Ward & Son, Edgar T., Boston, 
Mass. 
Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., N. Y. City. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O 








| Pratt & Whitney Co., 


Tapping Machines and Attachments | 


Baker Bros., Toledo, O. 
The Beaman & Smith Co., Provi- 
dence, R. IL. 
Bickford Drill & Tool Co., Cin., O 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick & Holloway Mach. 
Co., Cincinnati, O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., Westville, Ct. 

Gould & Eberhardt, Newark, N. J. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Webster & Perks Tool Co., 
field, 

Taps and Dies 

Besly & Co., Chas. H., Chicago, Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap . Die Co., J. M., 
Pawtucket, R. I. 

Cincinnati Screw ". Tap Co., Cin- 
cinnati, O 

Crane Co., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Threading Dies, Opening 

Errington, F. A., New York. 

Geometric Drill Co., Westville, Ct. 

Jones & eae Mch. Co., Spring- 
field, 

Modern Erie, 

Thread Cutting Tools 

Hart Mfg. Co., The, Cleveland, O. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong 
eago, Ill 

MecCrosky 

Tools 

See Machinists’ 


Tool L0., Pa. 


isros. Tool Co., Chi- 


& Huber, Cincin., O. 


Small Tools. 


Transmission Machinery 
Allston Foundry Co., Boston, Mass. 


Caldwell & pon Co., H. W., Chi 
cago, Ill. 

Link-Belt Engineering Co., Phila 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 


Trimmers, Wood 

Amer. Mchry. 
Mich. 

Leland & Faulconer Mfg. Co., 
troit, Mich. 


Co., Grand Rapids, 


De 





| Windsor Mach. 


| Flather & Co., 
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Trolleys and Tramways 
| Brown Hoisting Machy. Co., N. 


City. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brig 
ton, N. ¥. 

Link Belt Engineering Co., Phil; 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Pawling & Harnischfeger, Milwa 
kee, Wis. 

Whiting Fdry. Equip. Ha 
vey, Ill. 

Yale % Towne Mfg. Co., New Yor} 


Edwi 


i 


Turret Machines 


Automatic Mach. Co., Greenfie! 
Mass. 
Barker & Chard M. T. Co., Cin., ( 


Bradford Mach. 
nati, O 


Tool Co., Cincir 


Brown & Sharpe Mfg. Co., Prov 
dence, R. I. 

Bullard Mach. Tool Co., Bridg: 
port, Conn. 

Cleveland Mach. Screw Co., Cleve 
land, O. 

Dreses, Mueller & Co., Cincin., ( 


Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Grant Tool Co., Franklin, Pa. 
Hill, Clarke & Co., Boston, Mass 
Jones & Lamson Mch. C o., Spring 
field, Vt 
Le Blond Mach. 
Cincinnati, O. 
Lodge & Shipley Mach. 
Cincinnati, O. 
Niles Tool Works, New York. 
Pearson Mach. Co., Chicago, III. 
— & Johnston Co., Pawtucket 


Tool Co., R. K 


Tool Co 


Hartford, Ct 
Wayner & Swasey Co., Cleveland 

Ohio. 
Co., Windsor, Vt 


| Turrets, Carriage 


Fay & Scott, 


Dexter, Me. 


| Twist Drills 


Tool | 


Spring- 


Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New York. 

Morse Twist Drill & M. Co., New 


Bedford, Mass. 
Standard Tool Co., Cleveland, 0 
Unions, Brass 


Nolte Brass Co., Springfield, O 


| Valves 


See Steam Fittings. 


Vises, Metal Workers’ 

Hollands Mig. Co., Erie, Pa. 
Merrill Bros., Brooklyn, N. Y. 
Parker Co., Chas., Meriden, Conn 
Prentiss Vise Co., New York. 
Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Prentiss Vise Co., 

Saunders’ Sons, D., 

Walworth Mfg. Co., 


Bridgeport, 
New York. 


Yonkers, N. Y. 
Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., 
Hendey Mach. Co., 


Cincin., O 
Torrington, Ct. 
Vises, Wood Workers’ 


Wyman & Gordon, 
Mass. 


Worcester, 


Welding Machines 


Long & Allistatter Co., 
Ohio. 


Hamilton, 


Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


| Wrenches, Drop Forged 





Billings Hartford, 
Conn. 

Williams & Co., J. H., 
De. Ee 


& Spencer Co., 


Brooklyn, 


Worm Hobbing Machines 


Grant Tool Wks., Franklin, Pa. 

Worm Gearing . 

Albro-Clem Elevator Co., Philadel 
phia, l’a 


Fawcus Mach. Co., 
Morse, Williams & Co., 
Nuttall Co., Kk. D., Pittsburgh, 


Worm Milling Machines 
Cleveland Mach. Screw Co., 
land, O. 


Pittsburgh, Pa. 
Phila., Pa 
Pa 


Cleve 
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Military Inventions. 
BY GRAHAME H. POWELI 

Personally I fear that I am not a very 
strong believer in inspiration as a means of 
solving great mechanical problems, and 
therefore when a letter comes to the office 
from some man who says that one day 
while watching a hawk sailing overhead 
t came to him in a flash how man could 
attain aerial flight, I am somewhat in- 
‘lined to be skeptical, to put it mildly. Yet 
this is a favorite topic with what we call 
the itinerant inventor, the man who im 
mediately writes a long, rambling letter to 
the President stating that he has solved 
the problem which has so long been the 
dream of man; that he is patriotic and 
wishes to give his own country the first 
chance to acquire the invention and would 
like the government officials to name a fig 
ure which they consider reasonable for 
such an important invention. This type of 
correspondent closes by asking a small ad 
vance of two or three thousand dollars to 
periect his plans—he being a poor man— 
and invariably “guarantees” the entire 
success of the venture. The composition 
of these letters is oftentimes their most 
nteresting feature. Frequently they are 
written On wrapping paper and in one in- 
stance the plain surface of a piece of wall- 
paper was called into requisition. One 
peculiar feature about practically all in 
ventions in this line is that the inventor 
says to “use any suitable motive power.” 

That aerial navigation may ultimately 
be attained is firmly believed but it will be 
through the long-continued exertion and 
patient research of such men as Langley, 
Maxim or Santos-Dumont; not to limit 
the solution to a particular school. The 
faith of our government is shown by the 
fact that the Board of Ordnance and For- 
tification made allotments aggregating 
some $50,000 to assist Dr. Langley in his 
experimental work in this direction, and 
while his work has been carried on with 
ut ostentatiousness and advertising 
nevertheless he has made substantial prog 
ress. It may be as well to say, however. 


n this connection, that the board is s 
well satisfied with its progress in this line 
that it has declined to make further allot 
ments until the completion of the experi 
ments now under way 

\nother direction in which a good deal 
of experimental work has been done, and 
for which large sums have been allotted, 
is in the development of a perfectly safe 
and otherwise satisfactory method of 
throwing sensitive high explosives. Just 
ibout the time this problem was apparent 
ly solved, however, high explosives of less 
sensitive nature than, say, dynamite, but 
of practically equal power, began to make 
their appearance, and as these offered in 
reased safety in handling and firing from 
powder guns, development in recent years 
has been sought in their perfection rather 
than in means for firing the extremely 
sensitive compounds. 
The experiments with and adoption of 
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the pneumatic dynamite guns such as were 
used to arm the “Vesuvius,” now practi 
cally discarded, are another example of a 
direction in which the board mentioned 
has expended considerabie sums 

The terrific strain of set-back at the in 
stant of firing a projectile containing hig! 
explosives is an unknown quantity—in 
most cases, | should say, an ignored factor 
—in the calculations of the itinerant in 
ventor; and this has led to all sorts of 
propositions, such as having the ingredi 
ents of some sensitive explosive contained 
in glass bottles, which would break at the 
moment the shell struck its target, form 
the explosive, and promptly detonate. In 
this instance, time was an equally uncon 


sidered factor. Only recently a letter was 


received from a man who claimed to have 
discovered the only safe method of throw 
ing dynamite from powder guns. In ordet 
to determine what is called the “critical 
point’’—that is, the point beyond which no 
pressure can be applie 1] without detonation 
of the explosive—this ingenious individual 
had rigged up a cider press, placed his 
dynamite therein and screwed up the press 
as hard as possible, without, as he wrote 
exploding the dynamite. The fact that he 
was able to write at all was sufficient evi 
dence that the dynamite did not go off 
The pressure on the base of a projectile in 
a service gun is between 30,000 and 35,000 
pounds to the square inch. As the man re 
ferred to did not give the dimensions of 
the press, the length of lever or pitch of 
screw, we were unable to determine what 
pressure he exerted. We only know that 
this time he did not exceed the critical 
point. Let us hope that he may be as for 
tunate in his future experiments. 

For some reason that has not been de 
termined, the trend of invention runs in 
certain grooves, as it were. For instance 
for a period of two or three weeks a great 
majority of the letters received will be 
relative to methods of range-finding and, 
again, means for increasing the range of 
firearms by means of accelerating charges 
say. That is, a compound projectile is 
fired and about the time it reaches the 
limit of its flight it in turn fires another 
bullet, which is supposed to continue in 
the same course. Such a plan always pre 
sents the query, Why will not the projec 
tile which contains the charge, upon reach 
ing its limit and firing its bullet, at ones 


start back in the direction from whence 
it came and, boomerang-like. strike down 
the one who first fired it? It has been sug 
gested that this cycle-like tendency of in 
vention is due to publication in the “patent 
insides” of the country newspapers of 
statements that the government is in need 
of such and such an invention. This may 
or may not be so 

Range-finders or distance’ indicators 
have called for large expenditures, and 
while we may be said to have pretty well 
perfected the 


work, the satisfactory instrument for land 


de vice for coast defe n-e 


use is vet to be presented 


Che | c States practically cor 
mitted t the eartl ad ¢ icrete tortiniica 
t1i0n S a me is of ist detens the ex 
clusion of armor plates and ts, and 
the experience tf the Spanis var has 
more than ever convinced us of the im 
pregn y ut in the matte itis 
tactory ting for high-powe guns 
there 1s unqu nably still room tor im 
provemen W hethe not the Sappea 
ing gun <¢ ot r¢ un i nen 
feature of <¢ ( \ detens¢ ere are 
many sitt which its employmen 
l unde < i d this C4 Sitates other 
form f gun inting Chis a fiel 
well worthy of careful thought by com 
petent desig1 

The B Ordnance and | tifica 
on ( int il report to ( n@ress 

fi \\ l g the vear, and includes 
n th eport is a statement ot e sub 
‘ considered for the period covered by 
he repor \ glance over these documents 
shows many curious inventions and de 
signs. One inventor suggests a “despatct 
bomb” as a means of communication be 


tween the several parts of an army in the 
eld. Imagine the consternation among 
the officers if one of these bombs contain 
ing important despatches should drop int 
the midst of a council of war, or possibly 
upon the head of one of the councillor 
Shells to contain sleep-producing in 
gredients have been presented numberles: 
times, the inventors’ idea being to explode 


the she 


ll near the enemy, put him to sleep 
and then calmly walk up and capture hin 
without bloodshed. A bomb-dropping de 
vice was a balloon from which hung sus 
pended a quantity of hith explosive. This 
balloon was to be sent up d ring a favor 
able breeze and, after coming above the 
heads of the enemy, automatically drop its 
burden, which would explode, causing 
endless destruction. The fact that air cur 
rents are uncertain and that at differem 


altitudes the currents blow in opposite di 


rections w ipparently not considered 


This list might be indefinitely extended 


but we will content ourselves with a single 
other example This was the suggestior 
of a man, to have an enormous sun-glas 
by means of which beleagured cities coul 


be set on fire or the enemy blinded by the 


light. Probably the only way to avoid this 


last contingency would be for the enemy 
to move a few paces to one side from the 
direct ray f light, provided we car 
nagine such a means of warfare 

Phe que ) naturally arise What i 
ducemrrent is there to anyone to give his 
attention to military invention This is 
somewhat difficult to answer. In the firs 
place, the rewards, as with commercial in 
ventions, largely depend upon the prob 
able demand for the device The inventor 
of the woven cartridge belt worn by al 
soldiers has realized close on a millior 


dollars from the device, while the mar 
who proposed the soft cap for armor 


piercing projectile S rece ived $250.000 fron 


the United States alone and retained the 








The 


inventors of the service caliber .30 rifle re 


right to sell his invention abroad 


‘eive a royalty of one dollar for each gun 
manufactured. Something like 350,000 of 
been completed. These 


that 


these arms have 


xamples will show military inven 


tion, properly applied, does pay 





Dies for a Sheet Metal Bracket. 
BY TOSEPH V. WOODWORTH 
These four dies were for producing the 
sheet-metal bracket shown in Fig. 3. The 


lie and punch used for the first operation 
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trimming and cutting off the ends HH 
to the shape shown and the cutting off 
of the piece to the required length. 

Before making the die it was necessary 
the 
\fter this was accomplished, a templet of 


to determine exact length required. 
the shape and size was gotten out, with 
all holes drilled in their proper positions 
in the die. The three holes VV V 
laid out first and drilled and reamed. 
outlines of the end of the templet, with 
them, then 


were 
Two 
between were 


1g-inch space 


transferred to the die face from the tem 
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MAKING A SHEET METAL BRACKET 


are shown in Fig. 4 and are of the gang or 
The for the 
brackets cold-rolled 
inch thick and Sginch wide, coming in strips 
The work in this 


follow” type stock used 


was sheet steel 3-32 
o the width required 
first die was the piercing of the center 


hole J and the two holes J/ at the ends, 








plet, as shown at Fk. The stock between 
these two outlines was then worked out. 
After letting in the hole for the stop-pin 
S, and those for the stripper plate screws, 
the die was hardened, ground and then 
drawn to a light straw temper. 


In making the punch, Fig. 4, the cast- 
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iron holder or stem was finished first, an 
then the pad N, of %-inch flat machine 
steel, finished and secured to the face ot 
flat-head 


and 


the holder by six screws, as 
shown. The 
punch P was made and finished to a tight 


fit within the die R by shearing it dow: 


trimming cutting-oft 


through the same. It was then hardene« 
and tempered, leaving the face, and up '% 
inch of the back, a dark blue, and the bacl 
allowed to run out soft. It was then let 
into the pad and upset or 
The blanking punch / 


R and the 


riveted at th 
back, as shown 
was then entered into the die 


centers for the piercing punches were 
transferred through the dies V V V to the 
face of the pad. These holes were the: 


drilled and enlarged for the shanks of the 
piercing punches O O O which were forced 
into the holes in the pad and upset at th 
back, 


were left 3 


as the other. These piercing punches 


16 inch longer than the trim 


ming punch. The two gage plates T 


the stop-pin S and the stripper plate | 


were got and located and fastened 


out 
on the die, with the back gage plate 7 a: 
the work and the 
front gage plate equipped with tension but 


the locating edge for 


tons, to insure the alinement of the stock 


upon the dies 

When the die was in use a strip of metal 
was entered beneath the stripper an 
pushed in against the stop-pin S Phe 
punch descending, the three _ piercing 


punches OOO pierced the strip and en 
tered the die first and before the trimming 
punch FR began to cut, thus preventing the 
After the 
the 


stock from. shifting end oi 


the 
moved along until the hole pierced at th 


stock was trimmed stock was 


right-hand end line and centra 


with the pin S, 
over it with the pin within the hole, there 


was in 
and the stock was slipped 


by locating and centering it correctly fo: 
the finishing of the other end and the cut 
stroke 


of the punch the finished piece was cut 


ting off of the piece \t the next 
off and the front end and the holes pierced 
in the second piece. The finished pieces 
were removed from pin S by the left hand 
and the metal was fed in with the right. 
The punch and die for the first bend, as 
shown at K K, Fig. 2, are shown in Fig 
5. This same die is used for the second 
bending operation. One punch holder also 
sufficed for the three bending punches, as 


did one bolster or die block for the two 


bending dies. The holder in Fig. 5, of 
cast iron, was first turned, faced and fin 
the miller vise 


The 


punch was then gotten out and finished 


ished and then set up in 


and a dovetailed channel was let in 


\ clearance hole I was 


locat 


as shown at_X. 
drilled into the center of \ for the 
ing pin ./ in the die 
For the die, a piece of tool steel, 1 

inches wide and the length required fo1 
the 
square depression at CC, in depth the 
same as the punch width two 
thicknesses of metal longer. 
center of the depression thi 


second bend, was finished, with a 


and in 
In the exact 
hole for the 
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locating pin ./ was drilled to the same When in use, the punch and die were mount of energy 
jiameter as that of the hole J in the work set up and the work, Fig. 2, was placed in this latter tn vy a turther 20 pe 

The die was finished to the required position on the die, as shown at J. Thi will be a matter of the utmost difhculty 
ength over all, using Mf as a center, and punch descending strikes the work in th nd wi i ble withou 
he corners were just relieved of their center and causes the two ends to spring a radi f me Now 

harp edge. A blank was then placed on upward and inward, hugging the puncl f Mr. Row 
he top of the die with the pin J entered’ which, continuing downward, torces at eductior 
nto the center hole J. It was thenclamped bends the work into the die at HH m g \ easing ¢ 
quare on the face of the die, and holes _ strikes the bottom with a hard blow, and = mand on the energy and alertn 

or two gage pins were laid out These completes and finishes the work to the \ i met by nstantly « 

two holes were then drilled, the pins were shape shown in Fig. 3. The finished w g \ f \ tag 
lriven in, and the front faces filed back is slid off the punch by hand reach vhere t ficulty may be 

ntil the work, when placed on the locat — poser finitely great and the inducemet 


ng pin 7, would rest square against them The Premium Plan at the Works of David | vercome it alt t infis 
ind in perfect alinement with the die. Thx Rowan & Company—Piece Work, the Rowan calls particular attention 
uunch X and the die were then hardened Premium Plan and Mr. Taylor's high wag ttered b I 


ind drawn slightly, leaving the faces very Plan Discussed. \ | e on | 
iard. The result of the use of this punch BY E. G. HERBERT dt ( wed 
ind die is shown at P Mr. Rowan in his interesting artich t be ed 


For the third operation, that of bending published at page 49, gives such a glowing 


he two ends of the work as shown at account of the advantages of the premiu VA 


Fig. 2, all that was required was the system as installed at his works, that I fe 
uunch shown in Fig. 6, the same die be tempted to ask for a little enlightenment 
ng used as for the second operation. This on one or two point where this svstet o_o 
unch also was finished to fit within the seems to me to le nething less than pr 


Ider W’. It was then cut out at BB to fect 
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Fig. 5 Fig. 7 - 


MAKING A SHEET METAL BRACKEI 


ength two thicknesses of metal longet One of the chief advantages which Mr the ind ent ffered by Mr. Row 
ian the outside length of the die and to Rowan claims for his method is that the system are likely to result very oftet 
he depth shown, with a hole at V as_ increase of remuneration for successive tl tage being reached 
earance for the pin J/. After the cor ductions of time on a job is far more grad Mr. Rowan says that at this pe 
ers BB were slightly rounded with a ual than would be the case with piece Messrs. Weir w e to cut their rat 
mooth file the punch was hardened and work or with the premium systems adopt No reason is given for this statement 
rawn, leaving the face at 4 B very hard ed elsewhere. To put the same thing in’ we must look to the tables for an explar 
ind the rest almost soft. The result of other words, Mr. Rowan’s system offers tion. From these it appears that the « 
his operation is seen at / J, Fig. 2. far less inducement to his men to increase of Messrs Weir's job when done in tet 
For bending at LL and causing the their output than piece work, and consid hours is $16.50, and when done in o 
vork to assume the final shape shown in erably less than any other premium sys hour $15.15, a reduction of $1.35 i 
‘ig. 3, the punch and die, Fig. 7, were tem wages bill alone. Why then cut the ra 
ised. The holder is the same used for Now it is my conviction, based on ex Is this $1.35 le worth saving tl 
he other punches. The design and meth perience, that in order to call forth stren s necessary at this stage to destroy « 
dd of constructing this punch and die can uous efforts it is necessary to offer strong fidence in d wreck the whole syste 
understood from the drawings, and a’ inducements, and I am inclined to regard Apparently we | er recrudescence 
ery slight description will suffice. The this feature of the system as a distinct ft tl good old bugbear irning 
vork J was located on, and within, the qualified advantag« mucl ibout wl I y \ hing 
lie at the points 7/7. The die was hard Again, it is a matter of common experi later 
sned and left very hard at the bending ence that the reduction of the day-work \ thing that | truck me as ver 
oints. The width of the punch at F F is time cn a given job by, say, 20 per cent trang nnection with every discu 
wo thicknesses of metal less than the die is a comparatively easy matter if sufficient ion of premium and allied systet 
it HH The punch was hardened and = inducement is offered. To knock off an nsistence of the writer n the 
lrawn, leaving the points / F very hard other 20 per cent. from the time I f a rate fixing department 1 net 
nd the rest a very dark blue duced will demand a greatly increased w these met] Ir. Rowan spei 











of the establishment of a rate fixing de 
partment in his works along with the 
premium system, quite as a matter of 


ourse. Now, it is far from being my in 


tention to depreciate the value of the rate 


fixing department, I me~ely wish to point 


what does not seem to have been 


rut 


venerally recognized, that this department 


far less essential with the new systems 
han with the old ones, while in the case 
f such a system as Mr. Rowan’s it is 
omparatively unimportant. According to 
Mr. Rowan’s own showing, he might by 
some mistake fix the “time allowed’ on a 
viven job 10,000 per cent. above the time 
n which it could be done, and he would 
‘till be paying less than double time. 
judging from what one hears, [ do not 
think they often make mistakes of 10,000 
per cent. at Messrs. Rowan’s, but it is 


obvious that under a system which allows 


a latitude of this or even much greater ex 


tent without serious consequences, the 
rate fixing department is far less import 
ant than it is with piece work, where an 


error of this magnitude would lead to pay 
ing journeymen at the rate of £180 ($900) 
a week! 

It has always appeared to me that the 
good results that have generally followed 
the of the 
have come as the result of correct and per- 


installation premium system 
manent rate fixing, and in spite of the 
premium system, and that piece work 
with correctly fixed and uncut rates has 
advantages over every other system that 
has been invented. 

The two great 
of piece work are the difficulty of fixing 


obstacles to the success 
rates and the “earning too much” bogey 

On the subject of rate fixing I need not 
enlarge. In of 
court the analytical method advocated, I 


my own case I put out 
believe, by Mr. Taylor, by which the man 
is allowed so many minutes for lifting the 
to the for 


scratching his head while he thinks how 


job on machine, so many 
to cramp it, and so many for each cut, etc 
[ do not say it is not possible to apply this 
method, for instance, to the erecting of a 
complicated machine newly worked out 
[ know it is possible to stand on one’s 
head on a tight rope, because I have seen 
i man do it, but ordinary people like my 
self must be content to leave such things to 
The diffi 
culty of getting reliable data on a new 
that 


the Taylors and the Blondins. 
iob, when the ,men know or suspect 
with a to 
The two methods 


it is being watched view rate 
fixing, is well known. 
which seem to give the best results are: 
the fixing (with the aid of the time-record 
card index) of a temporary rate, with an 
undertaking that it will not be altered for 
a sufficiently long period, or the offer of a 
bonus for breaking the 


substantial cash 


record. Either method will give good re 
sults if the men have confidence that the 


eventual rate will be fixed on a fair and 


liberal basis, and will not be cut after- 
wards. 
The “earning too much” bogey has, 
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however, been the most frequent cause of 
the failure of piece work, and it deserves 
a little special consideration. 

In the first place, | would point out that 
Mr. 
tive results of his own system and 
of Mr. Halsey and Messrs. Weir, 
very partial view of the situation, because 


of 


Rowan’s tables showing the compara- 
those 
give a 
they leave out account the important 
items of establishment charges and profits 

The ratio between establishment charges 
and wages differs in different works, but 
for the purpose of argument the two items 
may be taken as equal, and this will usu 
fat Taking this into 
at 
» the employer of a reduction of 


Mr. 


In the case of piece work 


ally be not wrong 


account, it once appears that the ad 


vantage te 


time is much greater than Rowan 's 


tables indicate. 


{ 
) 


saving of expenses is equal to the 


the 
piecework balance, and in the case of the 
premium system it is several times as 


great as the premium. A concrete exam 
ple will best show how the interests of the 
employer and workman are affected 
Suppose the selling price of an article 
to be $100, made up as follows (on day 


work): 


Materials. . 40 
Established charges 20 
Wages 20 
PORE. ..0.« ; ia ae 

$100 


(I am not suggesting that anyone really 
does make a profit of 20 per cent.; the 
percentage chosen does not affect the ar- 
gument. ) 

Now suppose the job to be put on piece 
work, with the result that the time 1s re- 
duced 50 per cent. Two articles will now 
be made in a given time instead of one, 


with the following result: 


Materials...... 80 
Established charges 20 
rs 40 
Pront... 60 
$200 

Thus it appears that while the man’s 


earnings per hour have doubled, his em 
ployer’s earnings per hour have trebled 
I will not discuss the question whether 
under these circumstances the employer 1s 
“earning too much,” but clearly if he is 
not, nobody else is. 

These being the facts, the employer usu 
ally at this the thereby 
taking away all incentive to the workman 


stage cuts rates, 
to repeat the process, and being himself 
punished by ill feeling and lack of inter 
ext, 

The 
premium system) consists in taking away 
the temptation of the employer to put his 
hand in the workman's pocket, by the 
simple expedient of arranging so that that 
receptacle cannot in any case contain any- 
and_ taking 


as he richly deserves 


more modern method (called the 


thing worth appropriating, 


away at the same time most of the incen 
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tive to the workman to increase his out 


put. 
It might appear that the differential rate 


system was free from most of the objec 
tions mentioned. Frankly, I have trie 
Taylor’s system, and I don't like it 

I gave Tommy fifty pieces to turn ut 
and told him if he did them in sixty hour: 
he would get ordinary time; if in fifty 
hours, time and a quarter; if in forty 
hours, time and a half \ short calcula 
tion convinced him that the forty-hour lot 
would be bad for his health, therefore not 
to be considered, but that the fifty-hour 
lot was a fairly soft thing and worth go 
ing for. He started accordingly. and ar 
rived at piece No. 45 with a few very 
few—minutes in hand. Then he got a 
chip in his eye. He struggled manfully 
with his chip and his job, but ssed the 
line a good length behind time. It was 
not his fault, but what was | to do? Either 
I must give him his bonus and have the 


shop assume the appearance of the waiting 


room of an eye hospital or I must pocket 


his bonus and go about with a sore place 
where my conscience ought to be. An 
other time he would have bad luck wit}! 
his tools at the beginning of the run, give 
it up as impossible, and have a good easy 


time to make up for the hustling he had 
done for the last month. I soon dropped 
that system. 

In 


one 


my experience the ideal system is 


in which the “time taken” is simply 


subtracted from the “time allowed,” and 
the difference or “piece work balance’ 
added to the man’s time for the week, ané 
\bove all, 


except 


paid for at ordinary rates. cor 


rect rate fixing and no cutting ir 
case of a change of methods 

Under this system the man knows thar 
saved is a minute's wages 
The 


employer knows that every penny paid ir 


every minute 


neither more nor less, in his pocket. 


piece-work earnings represents twopence 


in increased profits. 


Under the premium system the mar 
knows that a few minutes one way or the 
other make no difference and that the loss 
of an hour or two only costs him a few 
pence. The employer thinks he is getting 
the utmost out of his men and machines 
and pocketing almost all the plunder—but 
is he? 

Manchester, England. 

[The argument between the piece-work 
and the premium plans is essentially at 
argument regarding the incentive neces 


sary to bring about the desired increase 11 


the output. Experience with the premiun 
plan seems to me to show that 
work—assuming no cuts to be made—the 


under that 


with piece 


incentive is too high; that is. 


plan the employer offers more than ts 


necessary to obtain the desired increase 


The cuts in the piece rates 
clumsy and disastrous method of correct- 
It is easy to magnify 


are really a 
ing this difficulty. 
the employer’s gains under the premium 


system. These gains depend upon the per 














many little favors from him in the way Didn’t Jim put that in the lime over  provo ft man had t m 
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lanence of his price list. He is virtually to do work (which I attempted as I had this morning, and then went and anneale 
isked to guarantee the permanence of the opportunity), getting a tool tempered or it myself, and t the best I can d 
necreased wages, but there is no one to’ some little job done when I was in a big It is softer thar , it first, | us 
guarantee the permanence of his prices. hurry, etc., in return for them. This wa look at it nt know how I w \ 
’rices will continue to fall in the future the second and to me most important pur get a decent thread on it And I poin 
s in the past. Indeed, nothing is more _ pose they served d tothe ragged, smoking ps and roug 


‘rtain than that the reduced costs due t Now, we all know—of course we do, o1 hiny tracks the to aking 


1e premium plan will, under competition. should by this time—that water annealing ll fix that f 
ventually be used as a basis for lower is only cooling a piece of steel from a ce me with me 
yrices. Under such conditions the ques- tain heat. That there is a certain mystery nn that will mal t cut 
ion f the incentive to be offered must made of it by those who believe 1 I H{e started for the blacl 
‘ventually be settled by the application of may be true, and I, for one, have had | h h ‘ 
he principle which is always used in buy little experience with it that convinc piece and started after him, glad to b 
ng anything whatever with money, nam: me that I don't know yet all about it to put the bla for not ng 
y to pi vhat 1s necessary to get wl s | ve practiced whenever I have bet t ste 
vante but to pay no more. When settled wded for time sin¢ my ¢ est ¢ ‘ ‘ 
mn tl : nly can the increased eart days, when I used to have to dodge tli l1 ka 
ngs endut Experience with the pre boot of the blacksmith for meddling wit] uch that 1 ol aft he g 
um plat he one hand and the ive! fire when he had a heat on (that \ 2 
i] t he piece-work plan on the vefore I knew any better than to toucl While tl é ‘ e thre 
ther, -how that the initial incentive of fire without asking permission) up to th f p int p vater at 
ere vork S higher han t preset! time | | used t ] k I a 
rinciple would lead to, and hence that it down fin he ( thre ( ul 
Ss econ ly mp ssible that piece-W rl Once our | p turt d ip a lot f worl thre ti 1 round, p ntl 
ates should be permanent. Nowhere ha at was forged by a neighboring firn fishing it ou | handing it 1 — 
urged a rate fixing department as a fur On one occasio1 was told to be read N will find ! t t it! 
lamental necessity in connection with tl for a piece of tool steel the first thing t 
yremium plat If that plan is to be used the morning and to rush it through, t 
connection with new work, such a de the party getting it was ina big hurry and point seemed quit higher thar 
irtment is no doubt necessary. Compara would be in after it. It was forged, heated d beet ed t t | \ \ 
ively little has been said of such an ap nicely and put in the lime box in the’ entirely 1 me, while stirring the pie« 


licati however, and in this country | irthodox way, and in the morning it was hil ling was directly against my ear] 


now of but one place where the plan so hard that I could not turn it, and [I est ning—which had been to hold th 


o used Practically all the discussion began figuring about how I was ever going piece perfe i failures ha 
vere has related to the application of the to thread it and cut it apart been blames ! t following that pat 
ystem to repetition werk, the basis of \fter hanging up every tool I had or ufficiently clos 

vhich is obtained by a simple consulta- the lathe board, running the lathe with [ took the piece up and chucked it agai 


ion of old records. As these records be the slowest speed of the back gear I ind found that ild turn it at the fastes 
‘ome ld and as new work is taken up became disgusted and took it back to the speed with the gear in without any tt ube 


here will be more need of a rate fixing blacksmith and asked him to give 
lepartment in order to forecast the base ‘‘water ‘neal,” blaming him for carelk lower o1 It vw together the ftes 
' 


ime or time limit, although with the handling in leaving it so hard He de vater am [ had ever worked, and i 


greater degree of specialization in Amer- clared it had been done in the highest style cut smooth and even without at gns of 


can as compared with European shops, of the art, and that he was working lot the harsh qe ness that had troubled m 
here is nd will continue to be, less need of steel, so it must be in the steel itself before nd it Ww 1 1 nealed 


f such a department here than there, and Water annealing allowed me to run on teel I had ever t1 


this is, no doubt, the reason why so much speed faster, but that was fart low ore P 
nore attention has been given to it ther nd I did not see how I was to thread it n ) kn leda ng 
han het F. A. H.] vet; so, after working a few minutes nd little d ncerting to have ym 

———_—_—_—_—— yok it back and asked to be allowed to fellow do tl ~ tet te deal nu 


Echoes From the Oil Country, anneal it mvself. Of course. this wa nil wak wet ay sencilla ewe 26 


‘ATER ANNEALING—HEATING STEEL HOT. rather a reflection on the ability of the nd does 1 nm do ie 


Showing that there are two sides to man who had done it before, and he was n.” for. after all. it ( ts wea fter 
-verything a friend in the West has told the working foreman, but he told me to g One d e, modest, quiet 
s of a ‘‘steel medicine” which has given ahead: “anything to get the work out middle-aged n ' ~ ae eee 
im verv good results and which I think When I got back to the lathe I found eve like a fat] | e talked—can 


vill do what he claims for it. I recollect ! could run one speed faster with care, into the our preset ne) and w 


hat when I was serving mv time I used but that was the best I could do, and that ed ¢ I] me { teel to b 





save the iron filings from pump and was harder on the tool than I liked. | 
ston rods and turn them over to a black felt like chu g the piece into some mud __ he heated rv | rking it \ ft 
mith who ran a shop next door and who hole, when the owner of the blacksmith TIT had ag 
id r tool dressing. They, I know hop put in an appearance, t ee ' ere carefu Irg memory: tl 
rved two purposes Mixed with borax nearly done the job was and to tell m« » yn d 
le blacksmith used it as a welding flux xpected a man after it any minute 
r steel, and claimed he could weld a But the ng onfounded hard | t | ‘ 
spring with it without any trouble: that can't cut it t will take me about a week tv to melt ittle off tl ' 
is great trouble was in tempering them to get it done t this rate.” I growled Chit f that il] 1, after wanting 
rroperly after welding The cheapest thing to do is to throw it pulverize t tool smith for giving 
I know he always seemed glad to get nto the scrap nd make a new one out it ] vith 1 ‘ big open gi | 
I saved for him. I also know I got f something that can be worked endet t hte 


1e use of one of his fires, hints on how nigl ’ “Ves, and I had it water annealed t. | Id 
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my order, but as it was a small one I let 
it go. 

In due time 
| might forget something, a nice letter also 
me to kindly see that the 


hot and that 


the steel came and for fear 


came asking 
blacksmith heated the 
the machine I tried it on was speeded up 
I cheerfully 


steel 


to see what could be done 
indertook to see to both points, and I 
did, and I found that the steel did just 
what I was told it would do, and, as if 
that was not enough, I found that it was 
soft enough to be filed with a fine file. 
Some day the scientific men will tell us 
all about why these things work that way, 
and in the finding 
out its weak points and limitations without 
but, 


meantime I will be 


knowing the whys and wherefores; 
then, I am in the same fix with lots of the 
work, and I 


things I am making 


is one thing to know 


other 


know it what will 


happen under given conditions and quite 


inother thing to explain logically why 


t does happen, as I have been convinced 


more than once by men of superior logic 
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drawing and forming of it, the cutting off 
and pointing of the wire, the bending of 
the end which is fastened in the head, the 
forming of the spring portion, the wiring 
and fastening of the pin within the head, 
and last the closing down of the head so 
as to make the pin “‘safety.”’” The means 
used and the manner in which the various 
operations are accomplished can be clearly 
understood from the cuts, and very little 
description is necessary, except as to the 
methods of constructing some of the tools 

For the first operation—that of punch- 
ing out the blank for the head—the punch 
and die shown in Fig. 2 are used. As 
shown, they are made to produce two 
blanks at With this punch 
and die an automatic feed was used. In 
the die E FE are the blanking dies, C the 
gage plate, G the stripper, while // and 
H HT are the 
spectively for locating and fastening the 
In the 


each stroke. 


cap screws and dowels re- 
stripper and gage plates to the die. 
punch, C is the holder, of cast iron, D the 


punch pan, of machine steel, into which 

















FIG. I \ SAFETY PIN 


that certain things could 


iot be and would not work, that they were 


and education 
contrary to the laws of natural philosophy, 
ind so forth, until the only prop I had left 
s the fact that 
o | go on stupidly letting them work and 


ne wa they were working; 


laming it on a different part of the book 
n natural philosophy \W. Ospornt 


Making a Large ‘Safety’ Pin. 


BY WILLIAM DORAN 
Phe dies and fixtures deseribed in this 
article are used in the manutacture of the 


iniversally known and used “safety” pins 


ind the ones produced by the particular 
of the largest 


The 


et of tools here shown are 


size made, as shown in Fig. 1 pin 
onsists of two parts: the head, or shield, 
drawn up to the 
the 


The number 


which is blanked and 


shape shown from sheet brass, and 


pin proper trom brass wire. 
f Operations required to produce pins of 


this size—which, by the way, are used 


principally for horse blankets—are seven: 


the blanking of the piece for the head, the 





FOR A 


HORSE BLAN KET 


he two punches «1.1 are let in and upset 
Phe 
holder by four flat-head screws as shown 


The 


forming the 


1 


as shown pad is fastened to thi 


second operation, of drawing and 


blank, as seen in Fig. 1, 1s 


accomplished by the drawing die, Fig. 3 


The die consists of the cast-iron body 1 
which is 


the drawing or male die 


screwed down into the body as shown at 


QO; the blank holder N, 
the 


the locating plate 


OO, in which blank is and 


located, 
the regulation spring buffer and the 
blank while it 
The 
both of tool 


parts 


tor holding the is. being 


drawn and formed male die J and 


the female die Il’ are steel 


the male being first turned at QO and 


threaded to screw into and shoulder down 
smallet 
The 


down 


and also threaded 
buffer stud S 


then worked 


in the body L, 
at the 
drawing portion J 1s 


for spring 
and finished, first by milling and then with 
files, 
hardened and drawn slightly 


nicely is 
The blank 
holder is of mild steel, turned to fit easily 


and after being polished 


in the holder or body casting L, and 
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worked out in the center to the shape o1 
J, so that it will fit around it nicely. Thi 
four spring buffer tension pins are should 























ered and threaded at one end to screw 
1 
ey, Ly) 
| B A A 
: | | 
| 
Cc 
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G _ ~ | Li 
imertcan M enten 
FIG. 2. BLANKING DIE FOR THE SHIELI 
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PUNCH AND FOR FORMING HEAI 


OR SHIELD OF 


DIE 


FIG. 3 


SAFETY PIN 














and drawn slightly 
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nto and shoulder against the back of th« 
blank holder N. The blank-locating plate 
)O is made from a piece of sheet brass 
of a thinner gage than that used for the 
blanks. The piece of brass is cut larger 
than the diameter of the blank holder A 
and is worked out to the shape of the 
blank, as shown at FP in the plan view, 
and, after being located in correct position 
relative to the drawer and former J, is 
positively located by means of two dowels 
/: E and two flat-head screws FF, and 
then turned off on the outside to the size 
of the blank holder 
stud S is of machine steel, and instead of 


The spring barrel 


heing made to screw up intothe bolster, itis 
tapped to screw on to the portion FR of the 
male die. U U are the two buffer washers, 


f cast iron, and V the rubber buffer, 
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press is tilted so that the product will fal 
off at the back \ blank is located by 
hand within the plate OO, and as th 
punch descends it is drawn and formed to 
shape The action of this die is very 
rapid, as the blank is easily located and 
when drawn it is stripped from the dic 
and drops off at the back before the end 
of the return stroke 

The operations on the pin portion ars 
three. The wire is straight and 10 inches 
long, and is required to be pointed at one 
end and bent to conform to the radius ot 
the inside of the head at the other Phe 
first operation, that of cutting off and 
pointing, is accomplished in the screw 
machine, the pointing being done with 
special box-tool. The second operation 
of bending the end to the shape shown at 
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FORMING THE WIRE OF THE SAFETY PIN 
vhich is 6 inches long. 7 T are the ten- G, Fig. 4, is done by mean mpl 
on adjusting screws punch in the foot pre Phe last op 
The punch consists of the cast-iron tion on the wire is to bend and form the 
older Z, which is bored for the knockout spring portion a hown at A lr} 
and the female drawing die I/ The accomplished by the fixture shown in thi 
nockout C is of tool steel with the stem two views of Fig. 4 Che bent end G of 


turned to fit the reamed hole in the stem 


t the holder and threaded on the end 


for the two adjusting nuts D. The por 
tion N of the knockout is finished to act 


is the completing portion of the die I 
There is a small vent hole in both the 
iolder and knockout at FR; this is to allow 
f the escape of the small particles of 
rass which would otherwise accumulate 
vithin the die and mark the work. The 
lie II’ and knockout at X are hardened 
The die W is fast 
ned within the holder Z by four flat-head 
crews 4A A A, let in through the back 
Vhen in use the die is set up in the press 
s shown in the sectional views, and the 


the wire is entered and located to gag 
within the plate /, and the length of wir 
lies between the pins JJ and agair 


The wire is tormed 


forming h 


around this | 


iorn or pin as shown in the 
two views Che inclined surface L of the 
body H is necessary, SO as to have 
ends of the wire in line with each othe 
when fastened within the head. This fix 
ture is used in the vise, gripping it at O 
as shown in the end view 

The next operation is that of enclosing 
the end G of the pin with the head. Thi 
is done in the foot press by the mean 
shown in Fig. 5, which is a simple closing 


in operation, and as the sketch show 


5 
clearly i n whicl n 
plished ery tle descript eces 
iry } the di I tf ! te I} the 
locating or gage plate t the w ind 
Y the bolster or die block Phe puncl 
consists of two parts—the holder P i 
cast 1ror ind the punch Q, of tool steel 


Che manne which this operation 1s ac 


complished can be clearly seen trom. the 
ketche 

The last operation is the closing in of 
the head of the pin so that the points 
will act as a guide for opening the pin 


This operation and the simple tools used 





Hardening Tool Steel Rolls. 


LY | k MARKHAM 


For many purposes it 1s necessary to use 
rolls that are extremely har nd fre 
from soft spots. By the ordinary method 

f doing hardening 1t extremely dif 




















CLO . Hit HEAD ON THI \FETY PIN 
tie t to get tistactory re thi 
t tl i t the st ule 
Y ) It 1? Se ( 
by cale ad 
R rface an go the 
\ Ire 
, 1 ty j } oe by 
i ed-hot ( the 
rf e Vv | tee 
}) 
‘ té ‘ J ,} 
et ‘ get go re rac 
low 1) } teel, treatec 


by the method | hall describe wil Rive 
better tis! t1o1 Phe tock used hould 
hth of an inch large 
diameter than the finished roll l 


an 4% ont sent : trifl ] _ 
rat « cu l 0 pieces a ( ionge 


than the fit h length and uld be 
roughed to within a thirty-second of a1 
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somewhat smaller than finish put through 
it. The rolls should then be packed in a 
box with powdered charcoal and annealed. 
In annealing the heat should be a bright 
red, continued for a length of time sufh 
tient to allow any strains that may be in 
the steel to be removed. For rolls one to 
two inches in diameter an hour after the 
box is heated through would be sufficient. 
Chis can be determined by the use of test 
wires, as described in article on ‘Case 
Hardening” on page 126. After having 
run the proper length of time they should 
be allowed to cool as slowly as possible 
After cooling, they can be machined to 
S1Z¢ 


To harden they should be packed in 
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by means of the wires, remove the rolls 
one at a time and dip in a bath of strong 
brine, which should be violently agitated 
in order to force the steam away from 
the work, yet not in a manner that would 
let any air in contact with the roll. The 
agitating of the bath should be from op- 
The pieces 
should also be worked up and down in the 
When all 


traces of red have disappeared and all 


posite sides toward the center. 
brine to insure good results 


SINLING has ceased, they can be dropped to 
the bottom of bath and left to cool. 

When the hardening is all done, or from 
time to time the pieces should be removed 
from the bath and the strain removed by 
*placing in warm water ina kettle over the 
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THE MAYWOOD GAS ENGINE. 


hardening boxes with equal quantities of 
charred leather and charcoal, granulated 
ind well mixed. Do not allow the pieces 
to come within half an inch of each other 
or within an inch of the box at any point 
3efore packing, wire each roll with a 
piece of iron binding wire These wires 
should be long enough to project over the 
upper edge of the box. Put on the cover 
and lute with fire-clay. When packed, the 


boxes should be placed in the furnace 


Time the heats by the method referred 


to, run at a low heat for an hour and a 


half for rolls one inch diameter. Larger 
rolls should be run proportionately longer 


At the expiration of the time take the box 


from the furnace, take the cover off, and 





fire or connected with a steam pipe and 
brought to a_ boil. The temperature of 
boiling water is about the proper heat to 


use in removing strains when it is not de 


sirable to draw the temper at all. The 
lowest temper that shows any trace of 
color is a light green, 430 degrees. The 


pieces should be allowed to cool with the 
water If the above directions are fol 
lowed closely, good results should be ob 
tained 


The Maywood Gas Engine. 
One of the modern requirements for a 
gas engine is that it shall be capable of 


close speed regulation, and another is that 
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it shall be thoroughly reliable in its action 
These two considerations have led to the 
very general plan of operating the engin: 
on the so-called Otto cycle and to gover 
by a throttling governor. 

The Maywood engine makes use of thi 
combination, and the working out of the 
design permits full advantage to be taker 
of these well-known features. 

The base or crank case contains three 
bearings for the crank shaft, to whicl 
access is afforded by large doors in the 
rear. Two smaller doors in the front en 
able the cam shaft and its mechanism t 
be inspected. This cam shaft is driven a 
half the speed of the crank shaft by a trai 
of spur gears, and carries inlet, exhaust 
and igniter cams for each cylinder. The 
main and cam shaft bearings are babbitted 
and the connecting rod bearings are phos 
phor bronze. The cylinders surmounting 
the crank case have valve chests bolted t 
the front, and these chests are connecte 
by a throttle valve casing whose valve i: 
controlled by the governor. The governo 
valve is arranged to vary the quantity ot 
the mixture admitted to the cylinders, but 
with no change in the proportion of gas 
and air, which after being once adjusted 
remains constant 

The governor is of the fly-ball type, and 
is located in the flywheel. As the balls 
diverge they slide a collar along the shaft 
which by a system of levers transmits the 
movement to the throttle between the cyl 
inders \ spring on one of the rods pet 
mits a change in the speed of the engin 
being made while the engine is running. 

The valves are of the poppet type an 
are positively operated by the cams. The 
seats are so located that when worn they 
may be readily bored out and bushed for 


renewal. Operating the inlet valves by 
cam permits heavier valves and springs to 
be used than would otherwise be possible 


with the 


increased certainty of their seat 
ing tight. 

The pistons are closed at the top by a 
flate, so that the 
hbrasses may be adjusted most convenient 


ly. Five rings are provided in piston 


removable wrist pit 


The igniter is of the hammer breal 
form, in which the raising of a rod by the 
cam allows a light spring to make contac: 
between the electrodes; when the can 
suddenly releases the rod, its weight, rein 
forced by a spring, overcomes the light 
contact spring and causes a very shar} 
break in the circuit. Both terminals pass 
through insulating bushings 

The igniting current is furnished by a 


dynamo and an Edison-Salaude battery 


and spark coil. The battery is used for 
starting. and after the engine is up t 
speed, a double-throw switch can be 


turned, cutting out the battery and throw 
ing in the dynamo. The cylinders, includ 
ing the heads and entire valve chests, are 
water jacketed. The builders are the May 
wood Foundry & Machine Company, May 
wood, Ill 
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Springs. 
BY A, A. CARY. 
The following article is an abstract of 


Mr. Cary’s remarks in discussion of Pro- 
fessor Benjamin’s paper before the recent 
meeting of the American Society of Me- 
chanical Engineers (republished at page 
154) and of his contribution to the topical 
discussion on “A Spring Testing Ma- 
chine.” 

After protesting against Professor Ben- 
jamin’s use of the term spiral spring as a 
name for what are really helical springs, 
Mr. Cary said: 

“The formulas given in this paper for 
the calculation of helical springs are prac 
tically the same as given by Reuleaux in 
‘Der Constructeur’ and based upon the 
assumption that the bar or wire composing 
the spring is subjected wholly to a torsion- 
al strain, and the torsional stress in the 
bar or wire when the spring is deflected is 
the obtained by 
multiplying one-half the mean 
of the the 
pounds, 


“When interested in the manufacture of 


equivalent to moment 
diameter 
load in 


spring by applied 


springs, a number of years ago, I made 


considerable use of these formulas and 
found them fairly satisfactory when the 
diameter of the spring was large compared 
with the but in a 


majority of cases I found that my results 


diameter of its wire, 


obtained by such calculations differed more 


or less from those obtained in the test 
scale, which led me to realize that there 
were many other stresses in the wire of 


the spring, resisting the applied load, than 
those of purely torsional stress. 

“When we consider the many different 
methods of making springs, the various 
ways of preparing the wire for them, their 
treatment during manufacturee and their 
treatment after they leave the spring ma 
chine, we can more readily appreciate what 
I have just said 

“Thus we find springs made from ‘hard 
drawn or ‘hard rolled’ wire which receive 
no tempering treatment after being coiled 
Wire made hard by working (as just de 
scribed) owes this quality (of hardness) 
to the 
which can be removed by proper heating 


many internal stresses it contains, 


and subsequent treatment, which soften 
ng process is, of course, avoided in the 
inanufacture of such springs, which have 
a comparatively limited elastic limit and 
ire easily ‘fatigued.’ Almost any of the 
harder metals can be used in the forma 
tion of such springs, such as steel, iron 


platinum, ete 
‘hard 


pring can be much improved by a process 


brass, copper, bronze, 


‘A ‘hard drawn’ or rolled’ steel 


nvented and patented by my father, by 
which the spring, after being formed and 
pressed, is heated to a temperature be- 
tween 400 and 700 degrees Fahr. and then 
rapidly cooled in a blast of cold air. A 
spring of this kind, after this treatment, 
seems to have the internal stresses which 
were introduced during the coiling and 
elastic 


pressing processes removed; its 
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limit is materially increased and it is less 
easily ‘fatigued.’ 

“In making compression springs by this 
process it is found necessary to coil them 
to a considerably greater pitch than is 
found in the finished spring, and then they 
must be ‘pressed’—that is, subjected to a 
sudden overload (beyond their original 
elastic limit) which reduces their pitch 
considerably (although introducing new 
internal strains, which | 
later), and then we obtain a fairly efficient 


will consider 


spring, but one inferior to a tempered 
steel spring. 

“Another very general method of mak 
ing steel springs is to take wire tempered 
by the continuous Waterman process 
(which I described in Vol. XV Transac 
tions of the American Society of Mechani 
cal Engineers, page 1139) and coil it into 
The temper in the wire 
raises its elastic limit and makes it suff 
ciently hard to produce a good spring. To 
results the wire must be 


the desired shape. 


obtain the best 
tempered as “high” as possible to allow 
its being bent over the arbor or former 
on which the spring is shaped, and the 
best spring manufacturers are very partic 
ular about this point. 

“A compression spring 
method will take a certain amount of 
after it is boiled, but after being solidly 


made by this 


‘set’ 


compressed two or three times under an 
overload will not ‘fatigue’ for a long time 
Of course, internal stresses are intro 
duced into the wire during the process of 
coiling, which act together with the tor 
sional stresses when the spring is unde 
load, but these internal stresses are prac- 
tically all removed by the Cary process of 
tempering described above, and a spring 
thus made will last almost indefinitely 
without fatiguing. 

“In the manufacture of small springs, 


many use piano wire, which is both tem 


pered and hard drawn, and_ owing 
to the many seemingly powerful in 
ternal stresses found in such wire, 
when added to the torsional stresses 


developed during the action of the spring, 
the limit of the 
reached by a comparatively short elonga 


elastic spring is soon 
tion or extension, although the resistance 


to extension or compression is. consider 
ably greater (within the elastic limit) than 


in springs formed from any other kind of 


wire of the same size. This is probably 
due to the overstrained condition of the 
metal, as will be mentioned later. The 
stresses due to coiling or pressing such 


springs can also be removed by treating 
the spring finally by the Cary process of 
tempering. 

“The best and most durable springs that 
can be made are formed from compara 
tively high carbon soft steel wire which, 
after being finished, are ‘hand tempered’— 
that is, 
fire to a cherry red or slightly higher, and 


they are first heated in a charcoal 


then plunged into a liquid bath, which is 
generally one of oil. They are then care 


fully polished (over more or less of their 
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surface) and held above the charcoal fir: 
until the required temper color appear 
which color differs with the various quali 
ties of steel used. 

“There are many variations of this pri 
cess, differing in smal] particulars, but si 
delicate are the different manipulations i: 
uniform results in any considerable nun 
ber of these springs are to be obtained 
that the process has been almost entirely 
abandoned by spring manufacturers, the 
best of whom have adopted specially pre 
pared tempered wire for their 
stock, and after forming and machining 
their springs they are tempered by the 


spring 


Cary process. 

“IT might add here that my most uni 
form results in hand tempering spring 
were obtained by heating and afterwards 
drawing them by passing an electric cur 
rent through them. The wire composing 
such hand tempered springs is, if they ar 
free from all interna 
stresses when the spring is at rest, and 11 


properly made, 
properly proportioned compression spring 
there is no setting or decrease in pitc! 
after the coils are closed tightly one upor 
the other 

“Another method of making springs 1 
steel heat the: 
weldins 


to take wire or bars and 


lower temperature than a 


heat, then coil them hot on the arbor, an 


to a 


before they have an opportunity to cos 
dull red throw into an o1 
bath, which suddenly chills and harden 
in thi 


below a them 


them. The quality of steel used 
process is sufficiently low in carbon t 
make it unnecessary to draw the tempe 
after hardening, but such springs are nc 
to be classed as high grade by any mean 
Most of the heavy car springs are mad 
this way. 

“In plunging red hot springs into thei 
cooling bath great care must be exercised 
If they are slowly immersed sideways, on: 
side of the spring will often be tempere: 
harder than the other, because of the dif 
ferent temperatures of the opposite side 
of the spring when they are immersed. / 
similar result is sometimes obtained whe 
long springs are slowly immersed endwist 
one end of the spring being found harde 
other 


difficult for 


than the 
“Et 49 
temperers to produce 


iInexperiel ced spring 
straight springs by 
and unles 
distribu 
torsional stresses throughout 


the ‘hand tempered’ process, 
the spring is straight axially, the 


tion of the 


the length of the wire will be found mor 
or less uneven In such cases bending 
stresses are added to those of torsion 


“T have made considerable mention, thu 
far, of compression springs, but there ar 
equally interesting considerations in cor 
nection with springs that resist extensior 

“Experience has taught that the mos 
springs are those 
as to have thei: 


serviceable extension 


coiled in such a mannet 


coils, before extension, press so closely t 
gether as to require the application of a 
certain initial load before the coils begir 
as it is termed 


to open. This ‘initial set,’ 
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yy spring makers, is obtained by using shown in this paper on page 5 under’ my spring stock and thet tained a 

1ard drawn or tempered spring wire and “group 18,” where the mean diameter of greater uniformity of results, running 
lelivering it to the arbor on which the the spring is only about 3% times the from 12,400,000 up to 13,000,000, but avert 
spring is formed in a twisted manner— diameter of the wire, I believe that the aging in the neighborhood of 12,600,001 


that is, by twisting or revolving the wire calculated results obtained by Professor which value I finally adopted for all kn 


iround its own axis the same as the Benjamin showing a very high modulus’ of steel under all degre« f temper 
strands of a rope are twiste’ firmly to- of elasticity were due to excessive bending [ believe that this latter method f 
gether. This end is simply obtained by and direct shearing stresses existing with ta ning the true value of G is the only 
taking one or more turns of the wire those of torsion correct one 

coming from the coil) around the handle “Concerning the matter of straining “I am sorry to find that I preserved s 


»f the tool which guides the wire upon the spring wire beyond its elastic limit and the few data from my experimental spring 
mandrel. This guiding tool either par- results following such over straining there work, and owing to this fact can say con 
ially or completely encircles the arbor are some very interesting facts which do paratively little concerning my determined 
and has its handle project at right angles not seem to be generally understood. For value of the torsional stress S, but 1 fin 
to the axis of the arbor, towards the coil instance, compression springs, when made in my notes that for the maximum stres 
f wire from which the spring is formed. by certain methods just described, after in the normal section under the load (o1 
[t has been found that the Cary process leaving the coiling machine, are com in other words, the stress at the most 1 
f tempering does not affect this initial pressed by the manufacturer under an mote fiber of the section) for wires rum 
torsional strain in extension springs, al overload which strains them beyond their ning larger than No. 1 gage (which ts ap 


hough the hand tempering process, where elastic limit and reduces their length proximately 5-16 inch in diameter) 
the spring 1s heated to redness, destroys it “When a rod of wire is twisted beyond for those I than inch in diameter 
“By twisting the wire around the handle its elastic limit a permanent set takes place adopted values wer 
if the forming tool in the opposite direc- and a point on the circumference of the » diameots prings S 100.000 
tion to that described above, the coils of wire does not return to its original position I 10 diametet ae nos S == OM 
the extension spring will be slightly sep- when the load is removed. If now the For 15 diameter springs S 50,000 
irated. This latter method of winding twisted rod be removed, it will be found 
is often used in torming helical springs that the outer parts of the wire are sub Phe diamete 2 e spring ust if 
vhich are to be used as torsion springs, ject toa negative, and the inside to a posi- "™0™ cul ' easured 11 
to resist a twisting around the axis of the tive strain. Next. if the bar be subjected te center ot the w e side t 
spring, in which case it is most desirable to any twisting load less than the one C&Mter Of The wire oF the opposite side 
that the coils do not touch each other and) which produced the permanent set, not right angles to the ax { the spring 
produce friction. I have found it difficult withstanding the fact that this new load the spring busin [ ter 1 tl the f 
to predict by calculation just what the in- may be greater than one which would load diamete c Ge peng, to Soy 
tial torsional stress in such extension the spring originally beyond its limit of '"°™ the inside « de diamet 
pring will be, as .t does not seem to be a elasticity, no further permanent set will '" °P* xing of tape - sm 
onstant quantity, and, of course, the take place, providing the wire be twisted diameter equal to t ' . $ 
spring will not begin to obey Hookes’ law’ in the same direction that it w twisted f the wire comp 2 ™ = 
intil after the coils begin to separate originally If, however, we attempt to termed a five diamet te 
‘T have now mentioned some of the’ twist this wire in the Opposite direction It will be see 
tresses found in the wire composing hel just about one-half of the original load '°" » do not differ gr y ' 
cal springs, which act together with the will produce permanent set In fact. the SYS" % Prot iz : 
torsional stresses when the spring is ex bar in its new state has twice as much . sia 
tended or compressed but have not in elastic strength to resist torsion in. the were great ra 
luded those of bending or direct shearing one direction as in the other It has two Prot. B , 
which are also found in these springs, more limits of elasticity for opposite kinds of L a — : ‘ 
specially in springs wound to small diam- twisting loads, and, if we are to avoid qa ‘© ©XSeP thai 
ters as compared with the diameter of the new permanent set, we must take care that ee 
vire forming them and in compression our twisting loads do not exceed those 
springs having a large spacing between limits \ nge of good p Std 
heir coils ‘In tracing t 3 
“When a compression spring is loaded helical springs under load and al tl an 
ve find the ends of s springs, if the ving limi t f elast 
iré¢ free t 1 Ve turn g 1 2 directior purp e eK ' 
vhich would uncoil them } n the case many expre {id earé 
f loaded extension springs under the sam concerning the applicatior i tl 
ondition heir ends turn in the opposite given in this pape vel regarding 
lirection, such as would tend to coil them other formulas found f 
ip still further, or decrease their diameter. the subject 
This is partly due to the transverse strain During the Irse ot} g W 
pon the wire due to the bending action l attempted to obtan value t , 
‘Again, when a spring sustains a load, modulus of torsional elasticit by 
here exists a direct shearing strain which culations from results obtained by testing 
ends to shear the wire across its section springs in the test scale, and found in tl 
he same as a load on a beam tends t way a very large range of variations (1 : 
iuse it to shear. Such shearing stresses ning from about 10,000,000 up ig] 
practically negligible in springs wound over 16,000,000) due to the presences i t 
lany times larger in diameter than the many other stresses besides those of t i 
liameter of their wire, but where a spring sion in the wire of the loaded spring 
as a small diameter compared with the “When experience taught me to realize : 
liameter of its wire this becomes a very the reason for my unsatisfactory and vari taking 
ippreciable quantity, as do also the bend- able results. I began testing torsionally trom thi e mater 


no <tr 


esses, and by turning to the results straight rods of wire cut directly from vards be used iking 1% ring 
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experimented with the same 


ial, only using soft steel instead of 
er found that I obtained the 
1] nd further I found that al 


lentical results were obtained trom 
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- from first-class spring makers, will gener 


ally, at first, take a certain amount of set, 
but after receiving one or two sudden com 
pressions under an overload they should 
remain unchanged for an indefinite period 
of time 

“Springs which will not take a set undet 
such compressions must be made of a steel 
running comparatively high in carbon and 
used in manutac 


the tempering process 


turing them involves very delicate manipu 


lation. For a great majority of purposes 
it is not desirable to use so high a grade 
of steel, as springs made from it are more 
apt to break in use and they are less apt 
to run uniform when a large 
required, and it is therefore better to use 


1 considerably lower grade of steel which 


will permit a much less careful tempering 
be ing sed 
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FIG. 1. DUPLEX THRE 
nan 1 that the torsio1 esistanee 
per cach degree of twist considerab 
greater 1 the ter yp ed piece I wire than 
t 1 he soft piec within the elasti« 
mits 

‘In fectly tempered sp g good 
roportions and containing a eh grad 
f spring stock, there should be no fatig 
ung d such a spring should stand up 
ind | e the same enduranes tte eing 
ubjected to a blow as it did fore, p 
1ding Ss not CC] rammed wy nd { 
last mit Sucl pertec springs require 
L my reful process of manufacture, but 
{ have produced them for customers who 
pioie ling to pay a good, round price 
Phe verage well-made good = quality 
pring sucl ‘ ordinarily ybtained 


AD CUTTING MACHINE 


interested in the manu 


“When I was 


facture of springs 


a number of vears ago, 


out of a lot of 10,000 helical springs sent 


out for various uses, we might hear of 


troubk or breakage occurring to one or 


possibly two, but compl \ints received from 


users Of a lke number of springs made 


from flat wire were many times as fre 


Phe friction between the adjoining metal 


1 


springs, whether they 


OMposing fla wire 


ire in the shape of leaf springs or spiral 


springs, such as are used in clocks, is 
very considerable, and with such friction 
the comparatively thin flat bars or flat 
wire of which the spring is composed, is 


constantly being worn out and weakened, 


ind this triction const interferes with 
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the perfect free movement of the g 


sprin 
in doing work 
“Springs made of flat bars or flat wit 
are much more difficult to temper even! 
than those made from round or 


square 
wire, and they are less able to stand sud 


den shocks, blows or injury of anv kind 


Duplex Thread Cutting Machine. 
\ duplex 


double-ended bolt cutter has recently beet 


machine o 


thread-cutting 





designed for cutting threads on both ends 
of studs, or such clips as art nm genera 
use on Carriages and wagons q ese clips 
are forged straight and after the ends 
threaded the pieces are bent to their fit 


form 

\ machine for handling this class ot 
work must be capable of cutting either 
right or left-hand threads on the ends 


simultaneously, and must be partly auto 
matic in its action, stopping and reversing 


the dies at the proper point and when 


free from the work must quick 


give sufficient clearance, so that the wor 
may be removed and a new piece inserte 

Fig. 2 shows the details of the machi 
illustrated in Fig. 1 The main spind 


is driven by open and crossed belts at 
the rear spindle is driven through the 
medium of a train of gears, of which ¢ 
is the first, and a shaft S running along 


\ hand lever A 


moves the 


the back of the machine 
is pivoted to the frame and 


endwise by the co 


rear spindle llars, a 
It also carries an arm to which is 


rod H. The 
and H moves this 


shown 
attached the work is held ir 
a fixture on the slide 7 
slide “orward at the same time that the reat 
spindle is advanced until the work strike 
the die in the main spindle. Continuing 
the pressure on R will now compress the 
spring C and allow the rear spindle t 
overtake the work and the die to start on 

\fter the finished and the 

+] ; 


dies clear of the piece, the springs C anc 


threads are 


K serve to move the slide and rear spindle 


quickly to the right, so that the pieces may 


be changed The belt shifter is operatec 
by the movement of the slide so that witl 
the stops once set all the attendant has t 
do is to put in the work and start the die 
on by moving the lever R. The belt finger- 


are attached to a sleeve IV’ which is presse 
totheright or reversing position bya spring 
V. When the slide 7 is near its extrem: 
position moving toward the right, the arn 
G strikes the collar VU’ and causes the rod 
P to travel with it 
O shifts the belts to run the spindles in th 
cutting direction and also compresses A 
Che rod P ts held in thi position by th 
latch L catching against the collar 1’. The 


1 


limit of movement of the slide 
the main spindle and therefore the stop 
ping point of the thread on that end, i 
controlled by adjusting the rod JJ in tl 
end of G so as to trip / at the prope 


When L is released, the spring 
\ pushes the kelts over to the re\ 


point. 


sition and the dies run off As 


1 1 


they clear the work, the slide 
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o the right settirg the mechanism ready their parents to attend our public schools woul 
~ for the next cut with a rudimentary education sufficient to Why 
This machine is manufactured by the build upon for the future; also, in that as p 
Webster & Perks Tool Company, Spring they cause our high schools, both public do 
neld, Ohio and private, to daily charge the minds of And 
young men with an excellent groundwork, 
Education for the Machine Trades.* the application of which to any of the vari g 
BY SAMUEL M, VAUCLAIN ous trades in the mechanic arts must in- ¢ 
I have been asked to address you upon — sure success | 
he topic now before you, as to its relation Also and more particularly are r cc 
pprentice boy, and therefore to the leges, several 1 iber, engaged in the 
; future of the mechanical industries of our education of young men destined to fill 
Pe yuntry many of the more important places in ow 
. There is nothing so conducive to success manufacturing enterprises, provided thei 
ss iny manufacturing establishment as its future may not be dwarfed by an over 
ersonnel, from the president down to the estimate of their wort] 
chman at the door And 1 t egative 1 listen betors 
N Ww 
, ake | 
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FIG. 2. DUPLEX THREAD [TING MACHINE 
\ certain esprit de corps is necessary to. to me closely, in order that you may derive 
; nsure success, and that in turn is depend-_ the full import of my perhaps not too clear 
upon the education of the entirety. It explanation 
not intention, however, to treat of The education of our vouth in the mech 


my 
for the 
} 


but 


it which its 


d of 


necessary many vat 


classes employees, to devote 
iat little time may be at my disposal to 
of the education neces 


What 


yr his 


il 


e consideration 
ry for the 
{ thought is 


apprentice an ocean 


necessary f benefit ! 


‘Are 


conditions 


have been asked, the present or 


xisting educational satisfac- 


ry?’ To which I can reply both ‘Yes’ 


ind “No.” 


ey provide those who are permitted by 


They are satisfactory in that 


* Read before the Engineers’ Club of Philadelphia, 
y the General Superintendent of the Baldwin Locomo 
e Works 


anic arts thirty years ago was conducted 
in a sort of “raised-by-hand” manner. The 
indentured apprentice was just ceasing t 


th was be ing 
if 


boys worthy of advancement was dwarfed 


ed you 


ry 
ii 


unindentur 


be, and the 
} 


substituted 1¢ ambitior 


in his place 


by the favoritism practiced by superiors 


The greed of gain and the struggle for 
distinction caused owners and their fore 
men to introduce labor skilled in but one 
thing—to work the youth of the land in 


such a manner, until, arriving at that age 
be 


came attractive, a demand for better wages 


when red neckties and young ladies 
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Therefore, a series of indentures which 
hall suit the boys or young men of these 
hree grades must be prepared, and must 
nsure a regular and uniform progress in 
the art or mysteries of the desired trade, 
be it that of machinist, blacksmith, boiler 
naker, or other, and even though it may 
nm some cases prove a loss to the individ 
ial, the whole will be benefited 

It may be claimed on the part of those 
intrusted with the education of our youth 
prior to their engaging in any occupation 


intended to provide a livelihood for them 


ind those to be dependent upon them in 
he future, that the so-called manual train 
ing schools of the country are sufficient 
ind well adapted to educating and train 
ing a class of skilled workmen—skilled 
not only in the manipulation of machine 
tools, but thoroughly trained in the art 
f expressing their ideas upon paper in 
the shape of drawings, so that those 


thoughts can be transmitted to others suf 
ficiently clearly to enable them to follow. 
It is in this manner only that the direction 


f thousands can be accomplished by a 
w. But 


nany way from the good influence which 


while I do not wish to detract 


nay be asserted by the various institutions 
so-called 
a fact that 


f mechanical handiwork, or 
nechanical training schools, it 1s 
these schools arelamentably behind the times 
n all that appertains to the various trades 
is practiced in America to-day. The pro 
fessors engaged in imparting knowledge 
to the various pupils in their charge are 
endeavoring to the best of their ability 
to discharge the obligations resting upon 
them. They are handicapped, however, by 
the fact 
this branch of education it is necessary to 


that to be a successful teacher in 
be in constant contact with the practical 
work of the workshops of the country, and 
to have at their command all the improve- 
ments that are made in the way of labor 
saving appliances and improved methods 
f Operation, so that when graduated their 
students may at least be abreast of the 
times and ready to proceed with their work 
in some one of the many great workshops 
of the nation. 

The financial difficulty, however, inter 
feres in almost every case, and in many of 
the workshops connected with the educa 
tional institutions of our country the ma 
-hinery and appliances are lamentably de 
ficient. It is my opinion that the money 
now spent by the various trade schools, me 
chanical training schools and others of this 
kind would be put to better use if devoted 


thorough teaching of algebra, geom 


> al 
etry, mensuration, mechanical drawing 
ind, 1f possible, some higher mathematics, 


sweetened and made palatable by an ele 
the chemistry of 
If the 
thor 


inentary knowledge of 
metals and their physical strength 
workshops of our nation, already 
uughly equipped with valuable and efficient 
teachers, were organized as manual train 
manual training schools that 


ing schools 


would pay to each student sufficient money 


to at least furnish him with the “bread of 
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life,” 


consuming his time without compensation 


in place of, as in our present system, 


and at a considerable outside expense; 
manual training schools that would carry 
along the successful student in such a man- 
ner as to eventually make him not only a 
the 


standpoint, but a mechanic of the highest 


from mechanical training 


Success 
order—such schools would turn out young 
men not only trained from a thoroughly 
mechanical point of view, but so thor 
oughly trained on the commercial side of 
the profession as to make them a financial 
as well as a mechanical acquisition to our 
beloved country 


No 


operate large machine shops are aware of 


one but those who employ labor or 


the deplorable failures of those who enter 
their works from the mechanical training 
schools of our country. Give me the boy 
who has a thorough groundwork, a knowl 
edge of the common branches taught in 
our grammar schools, a knowledge of the 
higher branches taught in the High School 


of this city and others of its kind, or a 
graduate of such colleges as Sibley, Stev- 
ens and the University of Pennsylvania, 


and I will be responsible for the mechani- 
cal education of these young men and for 
their adaptation to all positions connected 
with the various trades to be found in the 
industry with which I am connected. 
Why is it that we cannot secure appren- 
trades of blacksmith, boiler- 
that 
Can it be 


tices to the 
molder with the same ease 
that of 


education, 


maker or 
we do to machinist ? 
that 
youth of our land a horror of such work, 
due to the fact that hardly an 
the United States 
encouragement whatever to 
They nat 


our so. called, gives the 


or is it not 
establishment in whole 
offers 


young men 


any 
in these branches ? 
urally shrink from the grime and the ex- 
cessive manual labor; but these trades to- 
day, while bare of ambitious material for 
their perpetuation, offer the most desir- 
able future for our youth, and in them the 
financial as well as the professional re- 
ward seems the greatest 

The 


and well-ordered establishment doing busi 


saldwin Locomotive Works, a quiet 


ness in a small way here in your midst, is 
endeavoring to start this great system of 
education. Among 10,500 toiling mechanics 
you will find more than a thousand young 
and ambitious men, variedly educated, toil- 
ing unceasingly for recognition and ad 
vancement. 

They have before them other youths who 
have successfully rode out the stormy 
years of their aprenticeship and journey 
work, and are now holding positions of 


Why has the Bald 


win Locomotive Works grown so rapidly 


great responsibility 


within the last decade—almost fourfold 
its size? Three thousand men were then 
considered many, but the enterprise of 


youth and a system of persistent shop edu- 


cation as a continuation of that received at 
school have swelled the numbers, burst 
out the walls, driven out trade into every 


quarter of the earth, and to-day, gentle 
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men, you will find an army of men whos: 


loyalty to their place of employment, en 


ergy of action and their susceptivity to di 
rection are the admiration of all who visi 
those works. 


It has been said that God made all me: 


equal. In many ways this may be truc 
but not as to their capacity. We hav 
daily born in the world those destined t 
command and those who must labor. I 
is true that many are drawn into the mire 
of error and despondence who otherwise 


would be a credit to our country, and it 


to avoid this that we must all enter the 


arena of educators, and by daily contact 
sort out the youth of the nation, advise 
and direct, and encourage 


and so place 
them that they may all be successful com 
and add to the 


The commander is seldom ar 


paratively, prosperity ot 
the nation 
investigator, the delineator seldom an in 
the “Crank,” 
whom you are all no doubt acquainted 


ventor, mechanical witl 


fulfils his mission, an ever-present warn 
ing to young men suffering from their first 
megacephalous condition. Therefore, it 
remains for us to get to work faithfully 
and diligently, and at no little expense, t 
discharge our obligations and insure 
continuance of our present prosperity t 
those who will follow hereafter 

In conclusion, let me tell you we 
mind that the 


success in our varied industries is to avo 


must 


bear in greatest secret ot 


family succession, excepting where it ma 


have been successfully toiled for and 
earned shoulder to shoulder with othe: 
strugglers for the same end. When Mr 
George Burnham, senior member of Burn 


ham, Williams & Co., owning and operat 
ing the Baldwin Locomotive Works, wa: 
asked to explain the success which attend 
ed his he replied, “Ther 
are no hereditary rights connected wit] 
the Baldwin Locomotive Works.” 

Let this then be the watchword of every 
better to 


establishment, 


manufacturer: It is far give 


your business to a competent stranger, edu 
cated under your own roof, than to en 
trust it to an irresponsible and disinter 
ested progeny, not only from a pecuniary 
point of view, but for .the betterment of 
humanity and the preservation of the in 


dustries of our country 





Letters From Practical Men. 


Boiler Explosions. 

Editor American Machinist: 
At page 1361, Volume 24, I note the re 
marks of H. H. to the 
Penberthy boiler explosion at Detroit re 


Lane in regard 


Mr. Lane seems unable to account 
I have not 


cently. 
for the explosion in any way 
seen this exploded boiler, and do not ex 
pect to, but, as a boiler insurance inspec 
tor, it has several times been my lot to be 
sent to find the cause of boiler explosions 
as well as to “pay the freight.” I have 
investigated several explosions that wert 
really full-fledged explosions in which thi 
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boiler was totally disrupted, as seems t 
have been the case at the Penberthy works, 
ind, in the end, I have been required to 
furnish an opinion that would hold as to 
the cause. 

When starting in on an affair of this 
<ind the first thing is to find the initial 
rupture. By this I mean the point where 
the first break, crack or rupture took 
place. Assemble the pieces; recall that th 
train on the longitudinal seams is exactly 
louble what it is on the girth seams. Note 
he reduction of area at point of fracture 
in the plate, at or between the seams, 01 
If the rivets did 
not shear, find the fracture where the plat 


note shearing of rivets. 


gave way and the material is at full thick 
ness. In flange or firebox steel you will 
note the reduction in thickness at all points 
ave where the initial fracture took place, 
ind this reduction runs from 20 to 35 pet 
‘ent. To better illustrate these points 
illow me to quote a case: 

A few years ago I was sent to “settle a 
loss” and find a decently reasonable ex 
planation of it. It occurred in a good 
sized Western town. The local men had 
livided opinions. One said the plate had 
been “reversed” in the bending rolls—i. « 
the outside had been rolled inside. This 
was silly, though he was a local ‘‘author 
ty.” Another said the well water used 
ontained solids that set free gases which 
inder certain conditions would prove ex- 
plosive; which was nonsense, as the en 
gines would: pull the aforesaid gases out 
is formed. It seemed that the more dark 
y, deeply mysterious were the assigned 
‘auses the more readily were they accept 
d. The boilers were a pair of 66-inch by 
16-foot horizontal tubulars, shell of 3¢ 
inch and heads of ™%-inch plates, with 
fifty-four 4-inch iron tubes. The plates 
vere stamped firebox steel. The shells 
were made of two sheets, one on the bot 
tom and one on top, each sheet 16 feet 
long. Boiler No. 1 had exploded, and 
No. 2 was ruined in the act of trying to 
pass through the base of an 85-foot brick 
stack. No. 1 had let go at a longitudinal 
seam from head to head, the shell ripping 
iway from the heads. We dug the shell 
ut from the débris and found the frac- 
ure was between rivets on the inner lap 
We could easily see by the reduction in 
irea that the initial fracture did not start 
fromthe forward 12 feet of the seam, for all 
long this space the thickness was reduced 
from 25 to 35 per cent., while at the back 
nd for 40 inches it was the full thickness 
Che pitch of the joint was 2.56 inches, 
which was correct for the size of rivet 
1ole, 13-16 inch, basing the calculations on 
38,000 shearing strength for rivets. What 
hen caused trouble at this point? Well, 
some rivets cut from this point tell the 
story, as they were badly offset. There 
iad been a slight error in laying out the 


ioles. This had not up to 12 feet been 


serious, but as the seam was 16 feet long, 


t was bad for the rear 4 feet. There had 
een some trouble by leakage at this point 
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No rivets 


had been cut out to see if the holes were 


and the joint had been calked 


fair, for the boilers came from a good 
maker, were of good steel and were 
deemed high grade in every respect, and 
were only three years old. It is evident 
that the rivets tell the story in this cas« 
There was a bad initial strain due to the 
drift pin and sledge necessary to get the 
rivets in place. Then the bending or tlex- 
ure taking place in every lap joint that 
runs parallel to the axis of the shell had 
acted on the initially strained section for 
a scant three years, when the section gave 
way, the boilers having been operated at 
115 pounds safety valve pressure. As the 
boiler had been presumed to be of special 
material and high grade, a factor of safety 
of 4 was used, based on the percentage 
rule. No inspection save cutting out rivets 
could have told that rivet holes were not 
fair, and I know of no boiler owners who 
are heroic enough to pay for such inspec 
tion. There were no other defects in this 
boiler, no other cause to assign—indeed 
with these data the matter was clearly ex 
plained to the minds of boiler men; but 


there was a property ioss of $15,000 and a 


dead man to pay for, and we sweetly 
cursed that layerout 

In the cases of two recent boiler ex 
plosions in Chicago, in one the cause was 
failure at the longitudinal seam, the joint 
being double riveted, but the net section 
between the rivet holes being only 60 pel 
cent., or but very slightly better than Fair 
bairn’s 56-per-cent. single-rivet formula, 
and the initial fracture took place at such 
a seam. In the other explosion the pieces 
were not assembled for examination 

[To recapitulate: There is a cause for 
every effect. Dismiss all the theories of 
gases in the boiler, search for the initial 
fracture, which, if all the plate is of full 
thickness, will be revealed by being full 
thickness. I assume no internal or exter 
nal wastage has been found that would 
account for the explosion, and that bag 
ging, low water or collapsed flues do not 
figure in the matter. In other words, | 
refer to explosions of plain tubular boilers 
at moderate or allowed pressures which 
are a mystery as regards the cause \ 
straight boiler explosion begins with an 
initial fracture and failure of the other 
parts quickly follows, but in this latter 
part of the explosion steel stretches, as in 
a test, showing it clearly at point of frac- 
ture by reduction in thickness that clearly 
indicates its desirability as a material, but 
decent treatment is demanded with no 
drift pin an‘ sledge. 
Mr. Lane should, in my opinion, rather 


oy 


plead for rivet holes punched to inch, 
the plate being then rolled up and tacked 
together, and the holes reamed out to full 
size, the long seams having double straps 
and being triple riveted, rather than to 
ask for no boilers in a factory. If George 
Babcock had taken out a patent on hori 
zontal tubular boilers built as above and 


built right, he would have made more 


Water tube 
type, and they would have proved as safe 


as the water tube construction. When we 


recall the thousands of such boilers in use 
“uilt by the hundreds in shops that are in 
fierce competition for orders, and the great 
majority of buyers buying the lowest 
priced one offered, without consideration 
that punching is cheaper than drilling and 
20 per cent. weaker; that a lap joint costs 
$2 i root kk ina butt strap when we 
recall | these facts we mav congratulate 
the boil makers that t the vast n eT 
ot boilers t so tew prove of faulty 
design or explode through careless work 
The buver should call for and be willing 


to pay tor drilled holes in place ot the un 


certainties of punched ones, and do away 
with the lap joint, using instead the butt 
strap double plate triple riveted joint 

Of the rivets, one shows more offset 


than the other, having been nearer the 


back head They are cut from the seam at 
the point of initial fracture. Others wer 
cut out throughout the seam, with result 
that fully proved the error in laying out 


Ot course none of the tacts as given were 
made public at the time or till now, and 
they are only given w that perhaps the 
facts may aid in the search for causes 


some tuture explosi n 


[Our correspondent is a man of large ex 
perience in these matte und hi 
are of corresponding interest. We must 
sav, however, that they are the exact op 
posite of what we would expect It seem 
to us that the initial rupture would nat 
urally be the one to show reduction of area 
and that the secondary ruptures would, as 
naturally, show none or, at most, but little 

Ed. | 


Universal Commutator Bar Gage. 


Editor American Machinist 

Having been a reader of the AMERICAN 
Macuinist for some years and read with 
great interest some of the articles on spe 
cial tools for spec ial jobs, while others 
[I have been content to glance at and pas 
on, as I suppose must be so with most of 
the readers, it has occurred to me that 
there may be a sufficient number of readers 
interested in the subject to warrant the 
publishing of the following article describ 
ing a commutator bar gage which I de 
signed and made several years ago to en 
able a small shop to turn out commutators 
to advantage, as it proved to be a happy 


solution of one of the several problems 


connected with the commutator question 
We built dynamos and motors from % 
to 75 horse-power. Of the small sizes we 


7 
often had to make commutators in lots of 
20. while the larger sizes were more likely 
to be in lots of 2. The outside diamete: 
was never over 12 inches and the number 


of parts in a commutator might be any 


thing from 20 to 100 

Our method of construction required 
that the inside diameter should come near 
enough so that when the required number: 








of bars were set up with the mica between 
them around the commutator bushing and 
the end rings were tightened, the whole 
thing would become solid, the mica_be- 
tween the bars being pinched firmly and at 
the same time the inside edge of the bars 
resting firmly on the insulation between 
the bars and the bushing, as shown in Fig. 


2, otherwise the commutator would not 
stay in shape after it was finished 
That was the construction this shop 
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idly. The things we learned and unlearned 
about sawing copper alone would make 
an interesting story to anyone who might 
have that kind of work to do, but of very 
The 


came when we had to make each bar sepa- 


little interest to anyone else. time 


rately, the thickness and the angle of the 
side depending on the diameter and num 


ber of parts, of course. The sides, ends 
and bottom had to be milled, and the prob 
lem was to mill a given number of bars 
Vv ~ 
f D 2 
ojords ‘ r 
Scale of & e762 i 
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UNIVERSAL 


commenced on for very small commuta 
parts. At first 
cylinders 


with few we sawed 
them from and _ the 


problem then was to put just enough mica 


tors 


copper 


between the bars to fill the space that the 
saw made, and if we missed it the first 
time it was only a short job to pull the 
and make the 
thicker or thinner as required, but as the 
diameters grew larger and the number of 
parts increased the troubles multiplied rap- 


commutator down mica 


COM MI 


J 


Fig. 3 


Commutator Bars 


Mica Insulation 





Insulation 


FATOR BAR GAGE, 


to such a size and shape that with a given 
thickness of mica between them they would 
all set up around the shell and pinch the 
mica between and the under 
them equally and have it come right the 
first time. 

I am not going to tell all the things we 
tried that did not give satisfaction, but 


insulation 


am coming to the subject of this article, 
the universal gage. It 
consisted of two radial pieces of cast iron 


commutator bar 
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ab, Fig. 1, about 20 inches long, of rectan 
gular section about 2x1 inch, finished all 
These were 
mounted on two pieces of cold-rolled steel 
cd, the points resting against a third piece 
of cold-rolled steel e riveted to the top of 
The piece d had two slots con 


over and the ends beveled. 


piece c. 
centric with the points of the radial pieces 
through which slots passed 5-16 inch studs 
nuts to bind the radial pieces 
d and hold them at any angle 


whole was 


with wing 
to pieces c 
that might be required. 
then mounted on top of two strips of hard 


The 


7% inch thick and fastenec 
The points of ab were 


wood f g about 
with wood screws. 
held in position by a single coil spring / 
doubled in the middle and hooked to three 
the eacl 


piece, as inside 


pins, one in wood and one in 
radial On the 


edges of a and b 18 inches from the points 


shown. 


were fastened small pieces of metal and 
then exactly on the inside edges and 18 
inches from the points of a and Jb, as near 
ly as could be measured with a steel scale 
prick and 3 
Piece b was graduated for € 


very small punch marks 1 
were made. 
inches from the point on the inside edge 
by a common scale, but in making the fig 
ures each inch was marked twice its value 
on the scale in order to read for diameters 
instead of radii. 
Piece a laid into a scale of 
chords which had to be found for every 
different number of parts mounted in a 
commutator, but once found and laid out 
on this scale and properly marked, it was 
an easy thing to set the gage to the right 
angle. Whether we took the best way 
to find these chords or not I am not going 
to say, but we did it with the tools we 
had at hand and we did it sure. The 
tools required were a sharp pair of div 
iders, a pair of tram points and a large 
sheet of the smooth, hard fiber used for 


was out 


insulating and to be found 
around every shop of this kind. On this 
sheet was struck a 36-inch circle which 
divided the the 
number of parts required. Having the 


purposes 


was with dividers into 
dividers once set by this method we care 
fully laid the distance between the points 
off on the scale of chords on piece a and 
marked it. 
necessary to take this distance on the div 
suit the 


This once done it was only 


iders from the scale of chords t 


number of segments and set the two pieces 


a and b so that the dividers would just 
span the distance from point 7 to point 
to set the gage to the angle required 


This was carefully done on the 18-incl 
radius and as the radius of the work was 
inches, the 
small that the results could be depende« 
upon for this kind of work. 

This tool 
and very few toolmakers would like te 
own that they had made such a looking 


never over 60 error was S¢ 


was not a nice-looking one 


thing as it was, with its mixture of cold 
rolled steel, cast iron, wood strips, brass 
legs made from an old brush stud, and 
no finish where it could be omitted, and 


I would not have made such a looking 
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thing un“er any other circumstances, Change gears ild be of he at phere 
something had to be done and that right were put on the free ends of 4 and E otherwise the workman might have the 
away; and this mongrel-looking affair Instead of running the carriage back by screw pulling one way and the air hoist the 
served its purpose so well that I grew quite hand,an air-hoist was fastened to the front ther, and mething disagreeable might 
proud of it. I know that it was in con t the bed, the rod being connected to th happen For roughing the thread, com 
stant use over three years and I] only wish apron somehow or other, and the valve’ mon cut-off t should be used, and their 
that all the other tools I have designed converiently located At the end of a cut se width she 1 be slightly more than 
had served their purpose as well, and some the half nuts were opened, and the tool ialf the width of the thread spac it ‘ 
of them looked very nice and cost lots of withdrawn by the cross-slide only \ir roo The tools should be fed 
money. A Toot MAKER was admited to the hoist cylinder, thu ngle of 14 degrees wing ittle 
enacts bringing the carriage back to the starting f fi1 ing 
A Rig for Cutting Steep Pitch Worms. point, when the ev reversed tl If the mn pitched tipl 
Editor American Machini cross-slide advanced top, the te fe f t lead screw n 
[ saw a lot of big worms turned in the to the proper depth of cut by the c nd yi ed1 half a d evi 
athe some time ago in a way that proved pound rest and t half m sed a e tions waiting f lk marks t le 
uick and satisfactory Phi alway proper mi nt If, whe tting first threa 
= 
‘3 4 | 
— ' 
FF &.. = | | 
= = 
—— — 
E =m. Ey 
J. p= + 
| MBean UUNTUTTNTIN 
SS — A 
5 B 
= F 
\ 
= | | 
eT | \ rm | 
=| pF — On 4 
B — B LJ 
Le | | \ 
| \\\NSASSNNNA\\AANUALALNN \ tas 
mien A ~~ | \ 
~ — 4 
"= VAAN AA VANVAAA 
NUMAN nnnnnynnnnnnuannnnnyniin A) NUNN 
a), J 
: | 
= 
‘ 
HE ARRANGED Fo! ’ rEEP PITCH 
interesting subject, and 1 will try to de his rig was a great suc for ki tuple wor ( ned 
scribe the method to the best of my recol ng out quantities of steep screw work of in time t itch 1 d threae that 
lection, any form, and a few suggestions are in o1 ind follow up with the fifth and sev nth 
The lathe used was a 36-inch swing, 20- der: The pinion J) should be feathered then miss one and catch the second, fourth 
foot bed and had a compound rest \ that it may be slid to the right on the shaft — sixt d eight \f which feed 
short lead screw A was made of suitable £, thus throwing the rig out of action tool forward t by mear 
length, the head end resting in the brack that the work may be turned and the end the compound t | rder the 
ets B, fastened to the headstock, the other finished, as the rig in no way itertere nd, f th, sixth and eighth threads. ther 
end running in a box fastened to the tail with the regular work of the lathe, nor are miss one and take first, third, fifth and 
stock or shears. The half nuts wereinabox the feeds or change gears molested [The seve When wi g on long multiple 
fastened to the left-hand end of the car valve of the air hoist might be advantag \ the en ge mark the nu 
riage. A pinion D, feathered to the shaft eously operated by foot, but at any rate bers 1 et nt yvorm and oO 
FE, meshed with the spindle back gear F should be so arranged that air cannot be the carriage wit! Each time cut 
giving a stud ratio of 3, 4 or 5 to 1. The admitted to the cylinder when the carriag: taken through ertain numb f 
shaft E was called the stud, and it also is near the tailstock \t this point the cyl thread, the the ge 








ays tells a man where 


does not take a wind cut 


read and break the tool on the next 
e rig was tor cutting worms fron 
8& inch diameter, 6 to 30 inche 
neg to 2 inches pitch and to 


hes lead Wan. H 


Brook 


When the End of Your Finger is Sore. 


\merican Machinist 

had my share of sore fingers 
thered with all kinds of bandage 
en the wound is on the 


ger | 


nconvenient 


always have 
place to cove! 
come 
fit Che u 


round piece of rag, 


ual Way 1S to get 


finger in the 


1 
+1 
ul 


1¢ volume 


finger, making a 


rig 


rag baby, and looking 


riend suppose you are s¢ 


urt, and you are questio1 





t ile 
Cloth 
/ Pad | 
American Machinist 
OTH WRAPPER FOR THE END OF A_ SORI 


FINGER 


\ few days ago I was fooling around a 


ttle machine and talking with the 


and | 


of ¢ uticle 


man in 
littl 


carelessly lost a 


off a 


ough, at my time of life, to speedily get 


s 


harge nice 


finger end I know 


bandage on a wound, even if I don't 
now enough to keep from getting hurt 
found the material for the bandage all 
9° nd [ did it up in the good old 
hioned rag-baby way, but when night 
umn id I wanted to get a more sym 
letrical dressing an idea struck me how 
»cut a rag that would do the job just as 
ffectually and make a neat and smooth 
indage Take a square piece of suitable 
loth, as in the sketch, and cut to the 
itted lines. If you want a pad right on 
e very finger end, put one or more round 
eces in the center, as per sketch, and ap 
Che four legs of the rag, if cut prop 
ly ‘A nicely enclose the body of the 
nger, and a narrow piece of cloth wound 
seal 


id over all will make so neat a job 


e finger won't look sore from the 


and one can with 


\VERY. 


wear a glove 
mtort F. P. 
Pa 


Tunkhannock, 


throug 


down to a com 


put the cut 
center of the rag 
of rag down ovet 
not 


so bulky 


ed on 
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Breaking in Steel Lettering Pens. 
Machinist : 


Editor American 


Every draftsman knows how steel pen 
improve after they are broken in, and hi 
it often takes a year to get a steel pen 
do smooth work Mr. C. H. Burnside 


co-worker with me at the Universit 
Wisconsin, recently broke in 


pens on an oil stone by 


| Wi vy me Col 
mon strokes thereon until the pen attaine 
the required smoothness Later he | 

used simply a little bottl f No. 12 
ground emery, and jabs the pet t 

tightly packed emery, thus fe 
ments wearing the pen int rp 9 


fine writer or printer. With a little pra 
tice one will find these “kinks” very useful 


OLIVER 


Sometini1 few stroke on an 
Lone W | 4 od WW eg pe 
prove its action, though fe m 
ire lable to ruin ed. | 


The Opinions of Machinery Manufacturers on 


Reciprocity and Foreign Trade—ll. 
Last 


tion of letters from prominent machinery 


week we commenced the publica 


manutacturers on reciprocity and — the 
\merican toreign trade machinery 
These letters were received in answer t 


a circular letter of inquiry sent out by us 
(printed at page 242), and we here con 
tinue the letters, which will appear from 


week to week until all have been given. 
manufacturer of geat 
Philadelphia, Pa., 


Hugo Bilgram, 
wheels and machinery, 
Says: 

“In studying the tariff question I have 
arrived at which in 


convictions many re 


spects are at variance with the generally 


ae cepted views 
“Commerce being an essential factor in 
a 


th industries, an ob 
tariff, is 


tance to 


specialization of 


struction to commerce, such as 


in a sense equivalent to a resi 


the intreduction of labor-saving devices 


or to a condemnation of inventive efforts 
Why should we fear competition Fo 
eign labor is admittedly cheaper thar 


domestic labor becaus« ind only in the 


which, it is less productive 


measure mn 
“Our desire t 


other countries our debtor and to ol 
tain from them a tribute in the form of 
Inte 


rest on bonds, dividends on stock or 


profits on invested capital The country 


in which a low rate of interest prevails 


vill always export to the country of high 


For this re 


low-inte1 


interest rate ason 
est countries will desire reciprocity and 
even free trade, while high-interest coun 


tries will favor high 


y 


inevitable importation 


and the subsequent investment of the put 
chasing price. Tariff can accordingly pt 


Labor car 
tends to 


tect only investors of capital 


not profit by it, for it increase 


the measure in which it 


The 


pressed in dollars and cents, may be in 


wages only in 


tends to increase prices wages, ex 


creased by tariff, but the purchasing power 


20, 





1QO2 


ot this increased sum will not be greate: 





than that of the smaller sum. The on 
advantage of tariff is its tendency to pre 
vent money from leaving the country an 
to keep competitive capit unless tl 
capital is imported in the form of g 
oin or bullion. Tariff relic of th 

ercantile theory of economics, wl 
places re imp ince n money 1 

n Wwe consisting of product 
Indeed, uur indiftfer ve have pr 

tted the verpetuat n ( er) 
ectionable currency and banking 

vhich hav he tendency to even now gi\ 
supremacy to money \nd by tracing t 
deplorable effects upol 1d l ( 
this supremacy to wrong « ( he : 
ibsurd notions on ¢ 101 topics, includ 
ing the tariff quest ire apparently ¢ 
firmed 

However tarift in ( shown t 

I cr nopolie It Call t prevent com 
petition within the country, and cannot 
therefore, impart to anyon power t 
cquire profits where that power does not 
exist from other caus« The damag« 


done by tariff is comparatively small, and 
more importance is attached to this sub 
ject, both by 1 and by its op 


than it dese 


its 


advocates 


ry 
rv¢ 


ents, 


Billings & Spencer Company, mat 
ufacturers of machinists’ tools and drop 
forgings, Hartford, Conn., say 

“We believe in reciprocity. We think it 


would be advantageous to the manufac 


turers of this country if we had free raw 
material, and also in our own business it 
would allow us to produce our goods much 
cheaper. We think it would keep the pric« 
We do 
country where workmen produce more fo: 
do in th 


] 
t 


more uniform not know of any 


the pay they receive than they 


United States, and we quite agree wi 


our lamented President McKinley in hi 
last address at Buffalo, as set forth in vou 
circular 

Phe | W B s Comp Bi oug I 
Brooklyn, New Yorl nufacture f 
press dies and special machinery f 

' i : 

working sheet metals, machines and too 
for rolling mills, railroad shops, et \ 

“WN need protect ( i iff pel p 
ot s nucl n our \ Dp ( trade 
‘9 : ‘ 
which 1S Te one 1 To! he penen 
of the many trades represented by uset 
yf our machinery. If r tariff laws bene 
fit them and increas« ‘ uSIness, we, 1! 


turn, are benefitted by their wanting ow 
machinery to increase their own produc 


110n 





ie tariff question should not be arrived 
looking 


trade 


simply 


own alone, and that such 


view is too narrow. Such tariff regulat 
a . 
as will make the country prosperous as 
whole cannot fail to benefit all trades 
# ‘ re 
making up that whol We think tariff 


rates need constant revision, according 


conditions change: but our opinion 
the principle of a protective tariff high 
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enough to protect home manufacturers but In reply to the question No. 1, *D ree raw te \ 
low enough to discourage monopoly should you need a protective tariff it rt W is to | 
be maintained. If we find monopolies 1 particular business?’ our reply is, N [1 nol . 
ssession of certainlinesincreasing prices, reply to second inquiry we are inclined t pri t raw 
rranted, simply because home com- think that the high tariff does retard tor K rt \) 
yetition has been brought up, and the tarit mm tra Replying y N ‘ 
s high « gh to exclude foreign compe f mate 
emedy es with Congress {¢ eap g 


ging ich tariff Ss ur Su rm t ( i kX 
| nd all others like them und il raw eria you g ! \ 
| ectivé t « sed onl g a ¢ ‘ D1 k 
efi f l e people by wl 9 N 5 Ww N \\ 
xists, and tl vhen it appe 
ely f e benefit of } & S pe Man go | y . 
sping poration tl s gained c P ( e, R. | ifa ers 
( market and S charging eN 1 ¢ vag ( (ec 
ces fo s product by re . 
+ ection ot ¢ ++ \ \\ t¢ I ‘ ry 
é e duty and le he 1 xn pl . { ‘ i 
come in free as a penalty luring the past few years has not taught the p1 
Question 2. ‘Do you think the present us t ive a perspective of the real state 
eh tariff has a tendency to retard foreig: f aftai We firmly believe that the 
( Ans. If dos ve do n ( f our chit export is beer \ 
vidence of v due t e supe v ot Ame 
Question 3. “Would free raw materials n designs, aided, no doubt. by an al 
vy you to produce your product cheap rma demand and the consequent nd kee} \\ 
\ns Raw materials with us are rowding of the toreig1 hops But of eve mel ! ~ 
pig iron, and bar iron and steel t ite the foreigners have learned g 
came in free, we cannot see that it r from us, and are in a good positior but we 
uld be any cheaper. If iron and steel 1 ffer designs approaching the Amet 
ine in free, it might reduce the cost an, which fact we must reckon with with the Ge 
mewhat; but if it injured the business e future. Owing to a growing hostility “We | 
f the iron and steel makers in this cour t \merican competition, we will do well 
could not fail to injure us much to preserve all the advantages which we _ tre 
more than we would gain by letting these have earned, even at the expense of some _ the 
rticles come in free f our cherished ideas as to a ‘protection’ — tariff feature of such treat 
“Question 4. ‘Do you think that free vhich at the best is doubtful. It is better well 
iw materials would tend to keep the we feel, to forestall any possible action of 
prices of such materials more uniform European nations by removing duti E. P. Bullard dent of Bullare 


\ns Possibly so, but the most prosperous here and there which will not unwarrant Machine Companys Bridgeport 


times we have ever known have not been ably provoke our neighbors, as is surely Con deities tut 
imes of low prices. On the contrary, they the case in the present scate of our tariff ng 
ve been the times of high wages. larg: For this reason we feel that President \ 
demands for goods and high prices. In McKinley, when he spoke the word t 
ines of adversity the rule has been lo Buffalo which are s well knowt1 poke t tl t . I, 
wages, 1dle men, low prices for goods, but . too trulv. that ‘the period of ex pre 
oO money to buy eness { d if we refuse 
Quest 5 ‘Do you k1 \ Tany ¢ g ( I I ] I 
whe vorkme n any ne d ) , \ ] ff 4 ‘ 1 
de n pay than they do in Unite vce y ot 
States \1 Not in our line. We « As for th f ( ! 
ot answer as to other line ( 1 | e 4% mt, 1 
We ive iPal Tré id \ ra , 4 ' ( ; re ma 
e President McKinley d with thos mi f { 
ds before us we sum up the quest Km n desig ~p 
I roreig rade as follow The gre ¢ tl \ t 
rket this country will ever have is h of a figt 
\ e trade it can get in iddit 
| market will be so much gained Buff I ( Buff N. ng el 
r poi should not be cl i W t tu ) \ ex] » 
opardize home market. bv ening 9 C \ 
t to toreigners f the LiKe I getting \ 
foreign trade that will not make up ft We irt ( ( ‘ re ~P T | VU . 
hat we may se at home late P d \ Mel 
: B \\ ¢ 
R. H. B & ¢ New Haven, ¢ na ¢ Q I 
inufacture of paten xpansive ) ¢ \ 
crewdrivers, « chuc ind gag ( 1 | t] | 
r interchangeable wor pecial n er fr VW , f 
ry. drop forgings, b s ng b n d 
hines. et \ ' If ‘ 
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gently and persistently the results must 
be a loosening of the bonds that now re- 
train our industrial activities. 
“The practical adoption of the 
standard, together with the large increase 


gold 


of capital, has put our industries on a 
firmer footing than ever before; therefore, 
with a free hand in the matter of raw ma- 
terials of all kinds we should have no fear 
as to the results of open competition with 
all the world; but the present policy of 
exclusion from our markets will soon re- 
ult in a like exclusion of ourselves from 
the world’s markets—as witness, the tariff 
igitation in Germany and the retaliatory 


actually being enforced by Rus 


measure 


t was my pleasure to attend the recent 
Convention held in 
All discussion of 


o-called Reciprocity 
he city of Washington 
ree trade was rigidly suppressed; but the 
nost extreme protection theories and facts 

) were vociferously applauded. I soon 
reached the conclusion that a mistake had 
been made in the call, which should have 
been for a national anti-reciprocity conven- 
tion \t 


as the net result. 


all events that, as we all know, 

‘I should be pleased to have a conven 

tion called avowedly in the interests of 

freer trade relations, but in which the full- 
t discussion of all views could be had. 

lo-day ‘protection’ may have value for 

t few, but in the main it is obstruction fo1 


the many 


W. F. Warden, general manager of The 
Burt Manufacturing Company, manufac 
turers of the Cross oil filter and purifier, 
\kron, O., 


‘I believe in reciprocity as 


says: 
CXpre ssed by 
yur late President McKinley in his public 
Buffalo 


ountry will realize more fully the wisdom 


address at The people of this 
ind sound sense of this address in future 
years than they do now. 

‘It is the writer’s opinion that it will be 
thi 


impossible for the manufacturers of 


country to continue to export such enor 
mous quantities of machinery in the future 
as they have in the past, for the reason that 
the manufacturers of foreign countries will 
endeavor to have restrictions of all kinds 
placed upon the goods coming from this 
country. 

““We hope to see a very conservative law 
passed granting reciprocity to certain coun 
tries when clearly shown that such a law is 
necessary to hold the trade of our manu 


facturers.” 


The Cincinnati Planer Company, manu 
facturers of planers, Cincinnati, O., say 

“We are of the opinion that the machine 
tool trade of America does not require a 
high protective tariff, and believe that for- 
eign countries in framing their tariff laws 
discriminate against American-made ma- 
chinery by reason of our present high du 
ties. The time has certainly come when a 
few stones removed from our tariff wall 


would be beneficial; the fortified position 
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which we occupy to-day is displeasing t 
our neighbors; if we wish them to buy our 
goods, then business courtesy demands a 
like oportunity for them.” 

The Cincinnati Shaper Company, manu- 
facturers of machine tools, Cincinnati, 
Ohio: 

“We are thoroughly in accord with the 
quotation from our late President McKin 
ley’s address at Buffalo 

‘We do not think that there is any need 
for a protective tariff at present upon ma 
We feel, too, that high tariffs 
are apt to result 1 


chine tools 
against other countries 
retaliatory legislation, and if possible they 
hould be 
off.” 


very much modified or take1 


The Cincinnati Machine Tool Company 


machine tools, upright drills, Cincinnat 
prig 
Ohio: 

“We fully agree in the 


pressed in the quotation you make fron 


sentiment ex 


} 


Buffalo address, and 


he Manufacturers’ 


President McKinley’s 
as stated recently to t 
believe the time 
We do not think 
trade is 


Club here in this city we 
for reciprocity has come 

that a tariff in our particular 
necessary, and naturally believe that the 
high tariff at the present time has a tend 


We be 


lieve, on the other hand, that the condi 


ency to hold back foreign trade. 


tions abroad are not such as would bring 
about much business, and believe that it 


will be some time before there will be a 
revival. 

“We beg to quote 
ceived from a dealer in Germany as fol 


lows: ‘We are 


from a letter just reé 


aiming at a reduction o 


our large stock of machine tools and be 
yond doubt the trade or import ot m 
chinery is crippled for years to com«e 


such conditions existing, we do no 


With 
believe that tariff legislation will help mat 


ters along, and think that the general 


conditions of such a country will certainly 


have to improve before we look for any 


f their business. On the other hand, some 





f the countries in whi 
are better might be 
liberal policy of dealing.”’ 

Tool Com 


, ; 
I neumatls 


The Cleveland 


pany, manufacturers of pneumatic tool 

ind appliances, Cleveland, Ohio, say 
“We do not believe that we need a pro 

tective tariff in our particular trade It 


is our judgment that the present high tariff 
has a tendency to retard foreign trade in 
some particulars; or, in other words, quite 
a number of commodities could stand a 
considerable reduction of tariff rates with 
out any injury to the manufacturer. Free 
raw material would not make any differ 
ence with our production as to making it 
cheaper. We believe that by allowing raw 
material to enter free it would have a ten 
dency to keep prices on such materials 
more uniform than they are at the present 
time. 

“We do not 


know that there is any 
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country where workmen do any more fo: 
a dollar in pay than in the United States 
Some foreign countries are able to obtain 
workmen at a much less wage than is paid 
in this country, but whether they produc« 
more for the amount of money paid, is 
question which we are not at this tim: 
prepared to answet1 

“The late President McKinley said i 
1884 that the time would come when the 
tariff duties would have to be lowered o1 


a great many lines of manufacture, and 


we believe that time is at hand 


“The great inventive genius of the 


American people is such that we believe 
we will be able to produce any kind of 
machinery now made, at a much lowe 
actual cost than it can be produced by 


other 


earner will obtain better 


nations, and therefore the wage 


wages than are 
paid by manufacturers of other countries 
‘We believe in reciprocity For the pur 


itecting the lumber and salt in 


pose of pri 
dustries of our own country against our 
Canadian cousins, all other lines of manu 
obliged to be cut out of that 


market on account of the 


facture are 
duty 


“Every manufacturer sees these thing 
standpoint, but the 


from an individual 


laws should be framed so as to do the 


greatest good to the greatest number.” 


J. D. Cox, writing for the Cleveland 
Twist Drill Company, manufacturers of 
twist drills, reamers, etc., Cleveland, O 
says: 

“We heartily endorse tl vords spoken 


by the late President McKinley in his last 


public address at Buffalo. We think th 


day has long since passed when the manu 
facturing interests of this country need 
high duty fence built around them. 

Most emphatically we: do not need a 


protective tariff in our particular trad 


The American manufacturers of our lin 


of goods supply nine-tenths of all the 
good fi this class used in the world 
There cheaper goods made in Get 


quality does not 
with any of the first-class Amet 
“We do that the 


tariff has retard foreign 


many, but the compat 
ican mak« 


believe present higl 
a tendency to 
trade. Since the ruling of Secretary Gag 
sugar tariff 


tools abroad ha 


on the Russian question thi 
export of our class of 
fallen off at least 50 per cent. Free raw 


materials would very greatly assist th 
manufacturers in our line of business, as 
obliged to pay the tariff on tool 
steel in addition to the cost of manufac 
ture and profits. With the tariff on the 


tool steel removed we could most certainly 


we are 


buy our raw materials cheaper 

““As to the prices of raw material being 
more uniform without tariff, I cannot feel 
sure. There has been very little variation 
in the price of high grades of tool steel 
in the last six or eight years 

“As to the amount oi: work done pet 
man in America as compared with other 
countries, I am free to say that, so far as 


my observation goes, every \.orkman in 
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the United States does less manual labor done a large export business, but the last Emmert Manufacturing Compat 
but accomplishes more through our shop year it has fallen off considerably. We  ufacturers of Emmert iniversal vis¢ 


vstemis ind throug] the improved ma be lieve tl at reciprocity and a gene ral re \"\ V1 wore |’ 


hinery used here than in any other cour duction of the tariff would be of material Our lamented P1 t st the 
ry in the world; but regret to note a issistance to us in the enlargement of our note 1 s last pul I t Butt 
wing tendency upon the part of labor foreign business.” Since we are comp 
unions to curtail the amount ot work a tit 
nan shall d regardle I perte Che Dia nd \I 1e ( pany, mat ] fine 
the aj pliances \ st facture rt ling nd polishing | pe 
rh nery, P dence, R. | y ( 1 { ff 





ipplies, Rochester, N. \ Ly press the position which should be taken _ that tl ne rep nd t er attr 
“We believe that President McKinley by the head of the nation \ tart iicient f r the ditteret 
ke the truth in é particular as t We do think the present high tariff bet 1 Ct ol foreign product la 
vhat you quote in your letter We be has a tendency to retard foreign trad down at our whar nl the t ot pr 
eve in ‘ertain sense the same relations ‘Free raw materia would probably a ucing t ATT 
exist between two nations that exist be low us to produc our products mort all the protection that any tarift n yiel 
tween two individuals, and it is an ut heaply All 1 Xcess eg 
ritten law in business that we help those “We do think that free raw materials t] ghty wil 
that help us would tend to reep the prices ol such ma thr expense ol! t] nsumer ind 1 tl 


‘We believe that this >in every sense terial mo! 
the position of nations as well as indi “We do not know ot any country where polit illed t ‘ 
viduals. There mav be conditions. for qa Wworkmen in any line do more for a dolla re robbing our people ot their individu 


‘ertain leneth of time bv which it is to im pay than they do in the United Stat itv now. and w 





the advantage of one nation to buy of an “We think the tariff should be reduced their sul 
other, but within a reasonable time they on all articles which are freely exported 


must see that we appreciate uch efforts from this suNntry and is the lOSt pt b 


on their part and reciprocate in some mat able step to that liberal reciprocity treaty \. Errington, manuta ' 

wr Phe present iff ituat n betweet lea : ) at 
\ to | VW the lirect ft lt C 1 be Russ l nad | itry we cor rat ex } ( N Yor 

rought about betwe the various na tremely unfortt t d we thin it ‘ I le 
lions, is a different question and hard t legisiation t ds Russia should py :; amitted 

solve We think, howe, that recipro lly liber French treaty I t g the 

itv is the key, but how it can be best quires very reful consideratior lage ft rad 

brought about is something that would be } re id | 

hard to determine We do not believ Dreses, Mueller & Co., manufacturers of le feast p . ni i 

that in our own busin ve need a high machine tools, Cincinnati, O., say terference th ¢ the great €) 


protective tariff “We are fully in accord with the ex ge or Man-] ve a Tey 


“So far as we are able to judge, we are’ pression of the late President McKinley ndament ' nd 
paying better wages for the number of This country cannot expect foreign na i . the essent 
hours worked than any other country in tions to buy from us for a length of time for adurabiit I r machine, a 
the world; but to offset this we have th while we surround ourselves by a Chines y | rend 
greatest general intelligence among out wall of tariff duties. Many must have our ™0o! et tect of the tarilt 
skilled mechanics, for the reason that they cereals, but by no means does their ex1 tend to | bette or 
ire better educated. Any skilled mechanic ence depend upon our machinery. Whil P I 

] ¢ } tariff I 


here can live in comparative comfort and it would be unwise to abolish the duty o1 


} ave all of the advantages that can be ob machinery altogether, a liberal reduction \ppoint a Secretar tf Commerce 
tained by the best of reading matter. It should be made \s we are undoubtedly 


s said that ‘knowledge is power,’ and paramount in the manufacture of machin ind dis 
there is no place where it will apply more ery, we do not need the present high tariff. to throw light on all present tariff law 
effectually than in manufacturing machin A reduction in tl ind their exact effect on any particular 
ery the agitation for higher tariff now on foot arth nquired about Then our manu 
‘ turers would know definitely the ob 


e duty would likely check 


“We do think a high tariff will retard in some countries in Europe, who use our [4 
foreign trade. If we boycott, so to speak own high duty as a pretense to rats stacles to contend with and not see a huge 
foreign products, they in return will get theirs mass through a tog ot brokers and inter 
back at us in some mannet ‘Under entire free trade the prosp ested agent If a nufactu 

“We do not think that free raw ma tive market in our own country would get a concise statement to just how 


terial would make much difference as t stimulate smart competition from Europe, to pack and mark | goods to secure the 


uniform prices, as competition is so keen and by their cheap labor and applications lowest p ble rate of duty and be ir 


in every branch of business that it will of our methods their success could not be formed just what that dutv is in dollars 
adjust itself doubted ind ent . . 1d an % ' intel 
“We do not believe there is any country “Free, or only a moderate duty on raw; ‘ a45 | 
vhere a skilled mechanic produces more’ material will evidently keep the pri f : 
‘ oF . Se -: ms . . : : : tariff questions t d insure t an 
for a dollar than in the United States the same at a legitimate vel, and not #4 
' , ' 1 , ny g t {5 the manutacture 
~ rccordance with the dividend paying 
’ “ ; Price f : , ‘ idlem aoe 
The Detrick & Harvey Machine Com the high capitalization Of some - = 1 | { 
pany, manufacturers of open side iron producing interests It ds furthe ‘its ‘ , on oS 
— —— | oat 1 ving nanufacturer of 





planers, bolt threaders, nut tapping ma- cheapen production of machines and make 
hines, Baltimore, Md., savy easier competition for us in toreign mar I om S ane 
During the past few years we have kets ug ( 
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volumes for 1901 are now ready 


1 will be supplie’ at $5 per volume, 


he purchaser paying express charges \ 


limited number only can be supplied 


In a recent number of the AMERICAN 
Macuinist I saw a little notice of a letter 
one of your advertisers received from the 
Southern Trade and as | 
received several similar letters at different 


Review, have 
times and have a fresh one on hand I will 
send it on for you to put with your collec- 
tion. I think this one is a little the worst 


I have ever received. I never paid any 
attention to them except sometimes I have 
O. K.d them [the articles] and returned 
them, but have never paid them any money, 
and I do not think they have ever been 
published—at least, I have never heard of 
any that were. I do not know whether this 


is the same concern under another name 

or whether there are several publishers in 

However, I will send 

it on to do 

you see fit with it a ae & 
New London, Ohio 


This letter accompanies a letter from and 


this line of business 


you and you can whatever 


ARNOLD 


to be published in th 


a prope sed puflt 


U. S. Trade Reports, of Cincinnati. 

Mr. Arnold is a manufacturer of brick 
and tile vard supplies and the article he 
sends is entitled “Perfection Attained in 
the Manufacture of Brick Molds.’ It is 
the usual rot to which ro sane or intel 
ligent person would give any attention 
whatever if it were to be printed and is 
of course pure humbug. But, after all, the 
doings of such alleged journals are in 


sense simply carrying to its legitimate con 


‘lusion a form of puffery which pervades 


4 
the 


whose editors 


columns of very many trade paper 
and proprietors would be in 
; ' ‘ 


dignant if tl were to be put the 


“puff” or “write 


ey 


Che fact is that 


bug class. 


becauss l 


up’ printed only 


wants it to appear or becaus« 


ing solicitor thinks he might get 
if it did 


{i 


appear, is humbug, no matter what 


paper it appvars in nor how 


that paper may call itself; and yw 
more, such things are recognized 
bugs by every readet elligent ¢ Q 
ve of anv value t i publishe 
ay I r dvert e! h 
n standing and it ence ) 
}) 1tS se of them 5 t 
Review ( 1 the South 
TIC nd the { S | We k 
ng wW eve d ar Q ed 
fied humbues because : ’ 
n ng else but tlattery, pufferv an 
rite P But Ss it n S ge 
sO Mal CTW IS¢ sharp, shrewd men, 
carrying on large manufacturing busi- 
ness enterprises are continuously de ved 
by papers calling themselves, nd in fact 
generally classed as respectable and legit 


mate, but that are always ready 

anything whatever before theit readers 
that an advertiser asks them print? 
Che advertiser himself would not waste 


a moment reading such puffery, nor would 


he attach any importance to it whatever 


attention doubts the value 


ment of 
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vet he seems to think that other men, with 
sense enough to have acquired dollars that 
may be sell 
will read and be impressed by his own 


invested in what he has to 
or puff 
that 
valuable if printed in a paper tha 


“write up” 

The fact is “write ups” would be 
t never 
prints them Sut printed in a paper that 
regularly prints them they are worse than 
useless, whether they appear in a so-called 
legitimate trade paper or in a sheet devoted 
solely to such things as are the papers 
named above, and which of course have no 
subscribers or readers fit to be out 
imbecile asylums 


We are entirely unable to agree with 
a statement we find in an_ editorial 
article in “The Engineer,” f Lon 
don, which in the course of som 
remarks on ‘Production and Trade” says 


“Men 


laws of 


like Mr 


political economy.” Now, it is 


Pierpont Morgan make 


quite certain that they do no such thi 
Their operations may show that what 


been announced or assumed to be 


1 + 1] 


political economy were not laws all 


ind were misconceptions But that men 


however powerful or influential, mak« 


such laws is certainly not true, any mor: 
han that great mechanics or physicist 
make mechanical or physical law Piet 
pont Morgan is like the rest of anit 
menable to itural laws and lite? 
if he violates them: his operat eing 
o vast that thousands of othe ire 
uffer with him for any sucl 
Phe Osborn Oil Company, of | im 
Ohio, has apparently given up f 
eing the announcement that 
ready shipped oil to various points whi 
s offered at lower rate, and now an 
uncing tl going to ship ( 
f oil to \ s places. and judging fro1 
e numbe f lette e h 
ym vari parts of the country in 
nnounces tl ¢ g 
ud plac pment f car 
( Tut n lb ( ira 
ds leading ( 
e consid ly burdened w 
ds of We hereby give 
. 
e il f ( 
ecause it ( ce l 5s 2 £ 
( I to Jersey City, P 
ere 1S 1 Jerse C1 P 
probably this carload of \ 9 1y 
nd may have to be | ls f r 
reduction from the regular rat Ve 
would advise the Osborn Oil Cor 
admonish its mailing clerk who sends 
these circular letters to be m ful 
n his geo.zraphical wor 


No one who has given the n 


any 


and advantage 


of concerted action looking to the improve- 


streets and the general fe 


Those 


itures 


if municipalities. who live in man- 
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ifacturing towns are of course interested 


in this question and has its important 


bearing the supply of skilled labor 
and upon the general living conditions of 


It is 
that 


upon 


the workmen and their families. 


something worth noting, therefore, 
there is an organization for the purpose of 
improving the public features of villages 
called 


for Civic Improve 
at Spring 


this organization being 


and cities, 
the American League 
ment, whose headquarters are 
field, Ohio, 
tary, Mr. E. 
It is this league which 


and Sec4re 


G. Routzahn, of Dayton, Ohio 


its corresponding 


ias been the princi 
matter of exhibiting a 


Louis Exposition, 


pal mover in the 


model city at the St 


and it is hoped that there will also be 
shown there a model farm, the idea of 
vhich has been devised and worked out 
by a member of the league referred to 
Che ecent compett e Grand 
Palais in the Champs Elysées, Paris, h 
shown that cohol in hold its owr 
against petroleum generally, and coal itself 
In Some CaSes, I economical s Ch 
f light, heat and motive power. All kind 
f motors, both s ry and portable 
were shi Wi Ve rki f£ wit alcohol im tie 
same manner as they might have been by 
petroleum, and in thi rious systems 
lighting alcol itfords the sami ensit\ 
while for dome \ Q 1 indu 
hiring it pos sé ( nd pett leu 
the gre g t being cle i 
urning WV n 
ot touling pp Te \t the preset 
prices I*y tr 50 y per lit 
37 $5 er g debased 
col t | , 
creas¢ ni ) cally 
nay ( I. Sabatic 
SS¢ tS y ‘ 1 o 
be red At eo ¢ e 
Vv =() ( 
The Safety of The Brooklyn Bridge. 
\\ ’ -ePInt ; ° tnd 
Pe 
} ( ) \\ 1 ( 
vhic 
\ 
R, 
le 
f Mi ) 
Tl ( 
1¢ 
ou ( 
the T ( 
important 
import 1 
ondemn the rigit cle 1 bv clai ng 
that certait condar tresse were 
provided f nsequenc¢ 
if this the sert 1 as 1 le t 2 


bridge has never been safe 
Mr 


these statements and condemns e recon 


Hildenbrand takes direct issue with 


AMERICAN MACHINIST 


ndations made in the report by saying 
hat “to carry out these two alterations 
vould in my opinion be the most fatal 
error that could be made The argument 


is backed up by calculations and the con 


lusion is that The Brooklyn Bridge is 
Safe! 

Mr. Hildenbrand doubtless knows mor: 
about the bridge than any other living man 
and his conclusions will doubtless be ac 


cepted by the public, as they should b 


It is proper to add that our statements 
bove regarding the conclusions drawn by 


\lessrs and Mayer are based upon 


Mir. Hildenbrand's 


Duryea 
pamphlet 
Mr. Carnegie’s Epitaph. 
Machinist : 


here is a statement at page 247 which 


\merican 


j S eady been pointed out, | 
e liberty of drawing your attention t 
speal v t AVE ( rnicgic 

erning | pitap he saw Hert 

( i man Ww rie W Re . 

( 1 ch cle ‘ sell 

S1 \ | Mi I rit 1 | 
TT y fe t n¢ m pos r 

Ss express vas Het lie n 

eV \\ XS 

evere | Cll 

ere lifferet 
em I 
Stice \I ( 2 


Civil Service Examinations. 


we ( ws 
S 
\ 1) “i 
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Commercial Review. 
New York, Monday, February 17 
HE MACHINE MARKET, ET‘ 
Phe 
has turned out quite equal to any 


roo! 
winter’s demand for machine tools 
reason 
some 


ible anticipations. The remarks of 


factors in the business convey an impres 
sion that trade is surpassing the standard 
¥ 


of last fa It would probably be putting 


the case a little too strongly however, to 
ay that demand is now unprecedented 

[To realize in how excellent shape the 
market but 


to the reports of a year ago 


to turn back 
At that time 


there was a good deal of doubt how well 


now is, one has 


the works would be able to weather the 
recent slump in exports and pessimistic 
rumors were afloat which, although to 
some extent misleading, retlected a par 
tially demoralized tone in the market 
Now everything is serene, with domestic 


demand enough to give the shops of the 
country, generally, all the work that they 
can easily handle, and sometimes more 

rail- 


The demand for tools by Eastern 


roads is hydra-headed. The several large 
contracts that have been lopped off since 
the cold 


placed by new out-croppings in the same 


beginning of weather are re 


or other quarters Last month we re 


ported the placing of large orders by the 


Baltimore & Ohio The same road has 
had specifications out for ninety more 
tools, on which bids were receivable, nom 
inally, up to the roth of this month. The 
Pennsylvania continues an importunate 
buyer some of its specifications being 
out at the piesent time 


Speaking of placing contracts for ma- 


hine tools by railroads, some comment has 
been heard on the wide variation in busi- 
nesslike qualities shown by the railroads 
when they go about it. In the case of the 
Lehigh Valley, it is remarked, the manu- 
facturing end states what it needs and then 
the purchasing department goes and buys 
it, just as would be done in a manufactur- 
ing establishment. Other prominent rail- 
roads could readily be named which, when 
they have undertaken to buy machinery, 
have shown an amount of hesitation, vas- 
cillation, sub-delegation 


delegation and 


which could not be surpassed in lack of 


self-knowledge by a department store 
shopper 
Bids on the large proposals for machine 


tools for the Springfield (Mass.) Armory 


were opened February 12. Awards, how 


ever, are awaited. The monetary amount 
of the bids is believed to give less indica 
tion as to the eventual recipients of the r 
ders than in the case of Navy Department 
A bidder, therefore, 


contracts who had 


put in the lowest figures on one of the 
most important lots expressed himself as 
by no means confident of getting the 
award. Whether there will be the months 
of wrangling that followed the Rock 
Island Arsenal bids a year ago remains 


to be seen. 


Bids will be opened, February 25, for 
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furnishing at the League 
Navy Yard an air 
matic screw machine and tools. 

Some of 


| ( Pa.) 


auto 


Island 
compressor, an 
interesting contenl- 


the most 


matters relating to machinery con- 


Philadelphia. William 


erecting a brick 


porary 
struction center in 
Sellers & 
building about 


Co. are new 


61x69 feet, five stories, for 
the exclusive manufacture of the Lanston 
All the ma- 


chinery required has been contracted for. 


\lonotype Casting Machine 


We have confirmed this much from the 
tirm directly and we understand further 
that heavy orders have already been 
booked for the casting machines. It was 


reported in Philadelphia that the building 
would be used as a pattern shop, but either 
it will not be limited to this purpose or 
a good-sized machine-shop will be put in 
elsewhere, for a large quantity of Brown 
& Sharpe milling, screw and grinding ma 
chines have been ordered 

Che other Philade'phia district item is 
that the Shepherd Engineering Company, 
which has been having the W. G. Shepherd 
v rtical engine built by contract for sev 
works of 
Che 


was 


eral years, proposes to establish 


its own to employ 300 or 400 men 
Board of Trade of Lancaster, Pa., 
recently in negotiation with the company 
to locate in that town. It was proposed 
that Lancaster men should take important 
interests in the new company, the capital 
about 


$200,000. It is said that the Shepherd en 


of which, it is believed. will be 


gines are built up to 600 or 1,000 horse 


power and that the United States Govern- 
ment and the Cramps have been among 
the buyers. 

[It would be hard to specialize as to the 
classes of tool most in demand at present, 
since they vary in different quarters, de- 
pendent upon new or improved designs 
which constitute a drawing card. At 


agency 


one 
there is a great run on milling 
machines, the average deliveries on which 
in this case are about four months. In 
another place grinders are spoken of as 
in exceptionally good sale 

tool 
a perceptible betterment in 
European trade. 


A promirent local machine com 


pany reports 
The demand evidencing 
this improved tone does not seem to be 
centered in any one country, but includes 
Belgium Germany, etc. Japan is also 
mentioned in the favorable comment. 
The local 


was complaining of being relatively dull 


Boston office of a concern 
some time since, because the cotton ma 
chinery manufacturers of that region were 
This 


hesitation is attributed to the unfavorable 


reluctant to add to their equipment. 


effects of the disturbances in China, a vear 
the Far 


or so ago, Eastern market 
for cotton goods 
The L 


store 1S 


upon 


S. Starrett Company’s New York 


rushed with business beyond all 


precedent, and operations are seriously 


cramped in the present quarters \r 
made to 


No. 1 


the corner store formerly occupied by the 


rangements have been move 


across Liberty street, May 1 to 3, 
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Pratt & Whitney Company, which affords 
exceptionally commodious quarters for a 
line of small tools and a large spread of 
window. 

The stockholders of the E. W. Bliss 
Company, of Brooklyn, are shortly to pass 
upon the 
United States 


is already an allied interest 


question of taking over the 


Projectile Company, which 


J. E. Jones, vice-president and genera 
manager of the Waukesha ( Wis.) Sheet 
Steel Company, was in Pittsburgh last 


week to place contracts for $200,000 worth 


of rolling mill and electrical machinery 
for doubling the works 
The Joseph Dixon Crucible Company 


of Jersey City, N. J.. 
erated four separate steam plants, has now 


which formerly op 


combined them into electric 


plant \ 


twenty 


one power 


generator and 
all of Crocker-Wheel- 


been in 


100-kilowatt 
four motors, 
er manutacture, have already 

stalled and future equipment is 
plated The Crocker-Wheeler 

reported that the outlook at the end of the 
first the 


promising, both in present orders coming 


contem 
Company 
month of new most 


year was 


in and in the indications for a heavy spring 
business 

The Curtis & Co. Mfg. Company. of 
St. Louis, reports that its sales in the line 
of pneumatic machinery are very steady 
and that the demand for both compressors 
and hoists has been very regular for the 
three for the 
consisted of 11 


past months Sales two 


weeks ending February & 


compressors and 106 hoists, as well as 


a number of their hand cranes and seven 
of the 
recently put market 

H. W. Caldwell & Son Company, Chica 
go, manufacturer of elevating, conveying 


1ew ice cranes which they have 


' 
ipon the 


and power-transmitting machinery, has re 
engineering 
office in New York city at Room 410, 95 
Liberty street, 


cently cpened a sales and 


through which the company 
will give personal attention to its Eastern 


trade. This office is in charge of R. T. 
Pearce, mechanical engineer. 

The Standard Pneumatic Tool Com 
pany, Aurora, Ill., has opened new Cana 


dian offices at 103 Union Station Arcade, 


Toronto, where it will carry a stock for 


its Canadian customers. The company 
writes: “Our business in Canada _ has 
greatly increased during the past few 
months, and the outlook is very encour- 
aging.” 

The Sprague Electric Company has 
closed an order with the Atlas Portland 


Cement Company for three 400-kilowatt 
engine type split pole generators at speed 
of 156 for their 
another order is 


revolutions minute 


Hannibal, 


per 
per 


plant in Mo 


from the De Laval Steam Turbine Com 
pany for ten 20-kilowatt and ten 75-kilo- 
watt turbine generators The Pennsyl- 
vania Steel Company have ordered for 
their new bridge shop at Steelton, Pa., 


fifteen wall crane trolley hoists, the elec- 


tric hoisting equipment of which is built 


wv the Sprague Company. 
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James Clayton, late sole owner and pro sions of new plants in the district ey New Catalogs. 


ietor of the Clayton Air Compressor were made several years ago, and 


Vorks, having sold his entire interests the shores of Lake Micl igan seem to | The heeft Mould Works, Gas City, Ind 
the International Steam Pump Com- attracting a number of small machine ive sent us thelr standard illustrated cata 
iny, some others, including associates of builders, not now especially important sg? - aie eliotn a 
have organized the American Air the trade but giving evidences of robust 
ag ee . rhe International Ach Gray ( 
mmpresor yorks tor the manufacture of growth Niag s, N.Y s s 
ich machine 3, etc., as were constructed In the 1 ent specifications tor ] ‘Kklet (614x514 inches elating t Achesor 
ry the Clayton Air Compress ir Works. equipments it noted that a large: pe z les nd 
cluding air and gas compressors, car centage than formerly are for speci Pega 
nic acid gas machines, air receivers tools There are usually a number of Habe “ S Bend, Ind 
cuum and tar pumps, etc rhe plant contracts upon which the agent seaslite | t = ling 1d = 
{ the new company is located at Van to bid, but which must go direct to th nelude sp pid w cutting d ds 
runt and Summit streets, Brooklyn, N. builder. The copper district is an active evolving et screw me S = anc 
and was formerly the South Brooklyn buyer of tools, a number of shops having B aout nd sing ct r 
steam Engine Works, where John J. Ri- recently been provided for mining plan pe ee: 
‘ re { tl new company, ha under construction f ae icing W ived e | ph i cata 
] 1 ; - pro 1901-1902 and » rf 
n employe ind estabuisl 1 for the last Chere s me good ra d ! Vv al when . Mi . p . ee 
rty vé Wiliiam S. Fairhurst, late the Pacific coast is calling for many tool Houghton, M ition embraces 
nag t the Clayton worl will have Quite little second-hand mac e! st nV nehes ngin ig 
ire charge of manuufacturing Fred ( ng on tl et. the 1 fore na Scler cw ;, 
nha 
rick B. Vail, late manager of the Clayton vation of larg ys ed - . 
ifhice will have charge ot the sales de The Pearson Machine Company is rut ta ived 


irtment at the New York offices. 26 Cort ning ful The demand for screw ma atitimians Piles fhe principa asteaate 


| 

( tree nes c ire 1 9 sa 1 e j e j ) sides wh h 

) ] } } 1 s]} imp ‘ loot! ng DIC ‘ 

fACHINERY MARKI n hi : ie rh 
Busine during the last six weeks wa —— pl 6x0 inch standard s 


, 
Ne iriy l TOK high te 4 \ »S NI ) @ 1 . . ~ 
f You M y, Feb ny n “A S s yf James 
mment present 1 ne « 
ime! 1 repres¢ P nsvl | 1 \ Pig | ] Wa , S | gin Ch ntis 
, hie boas 
e larges chine-tool LUISE Chica ty deliver vig 1 hamm dt nze bas-1 
ro Ww et © t trade sin ie new ii ina nk p in New York \ life of 
No X $i8 15 Sis 4 to f ! 
ear bega One or two é sellers ’ aM v I v. Th vk S 
] ] P Rit No. 2 X 7 65 > oO $G NE neh 
peak in the same buoyat 5 N 
: a ‘ i , 2p 715 @ 17 4 ' & oo] 
he majority of the Western selling agents } i s ‘ 
_ ‘ ’ Grav forge: 6 - “7 New Yo city ve i s a ! 1 
iwencies reported trade fair to good. On “ : ' - 
| | 1 \] - ) \ . . 24 log 203 pag 14x7% inch 
ie whole, t ituation may be described rig ft ) delive ild aml mpanied with | 
S newh more tha Sa sf TY | N tc I ) = l OH 9 1 send ! publicat I \ 
, hod ; ; t? - 
t 1 rush g | ide N t nada f -< \ ly wl Ww viv " i 
1 . \ nd i 
lac 1Nne¢ on ms tare mali NO = aL is 4 gE Ss 


ler \lmost every factor in the trade Foundry for No. 4 $75 @ 


. . ‘ , , Ix . Need ( pany I £ 
pea: . or a considerabl pick-up rad ()n South rl rot the minimun ( S I l in i i iV 
But large transactions are not so exten 1ote is unders 4d to he the ori pamphiet (7lx9 inches), divided chiefly into 
ively in evidence, though a number ars ; h ving ipters rhe Art of Swag 

. ‘ : one prominent turnace company, provided . 2 , ; 
nder negotiation Perhaps the largest ny The Dayton Swaging Machine So 
, ; , ‘ , las 1ro é e 7 the genera Worl e Dayton Swaging Machir 
losed within the past several weeks w ; tees a 
ie ; , sees. narket the maximum we name should be Can D Catalog Showing Dimensions ar 
he equipment of a gas-engine plant fo Lg ' ; Capacities of the Dayton Swaging Machines 
m. 3. “ “a . 2h fa. . aken aS a minimuni, with a range at icast 
‘ irbank Mor s¢ & ( Be Wi | % . I Eck Dynamo & Motor Works Relle 

FN ae eee Is to the value of about $1.00 higher : 

Ss Stated that tools to the value of abou ville. N. J have sent us a pamphlet describ 
» R - ? , » hrand 
$30,000 were purchased Of these Hill, Bar [ron—Base sizes—Refined brand ing and listing their direct-current dynamos 


Clarke & Co. are said to have obtained mull price on dock, 1.73c. in carload lots and motors These are made for moderate, 
intermediate and slow speed of the protected 


ibout $18,000 and the balance was scat Smaller quantities from store 1.95 a 
9 a / semi-enclosed and enclosed types, the powers, 
ered This order first appeared in thx 2.00C so far at least as covered by this pamphlet 
market nearly two years ago, but was Tool Steel Jase sizes—Good standard ranging from \ to 5 horse-powet Size of 
. Ty page, 6x0 inches, standard 
subsequently withdrawn The deliveries quality, 7 extra grades, 1oc. and up 
5 1 1 1 I} Western 1 i Compal ('} igo 
irranged for are not earlier than May ward 
: ind New Yorl ha sen i Dp i new 
There have been severa ther transac Machinery Steel—Base sizes—2.00c.,with general supply catalog. This volume contains 
ions rece ntly to the value of $5,000 Oo! perhaps sO still obt un ibl« i nt 1 seemingly unill ad iri y supplies for 
. 11 j 1 “1 - ( vhting \ and street liway 
nore each and a number will be closed Cold Rolled Steel Shafting—Bas« a : - :' 

- - purposes, electrical house goods, et t com 
vithin a few days, if the expectations From store, 2'%c prises nearly 1,100 514x714-inch pages, with 
f sellers are realized. Shapers and radial Copper—Lake ingot 2U4ec.: electrolvt +,000 illustrations rhe company sends it 
lrills are scarce Deliveries of Eastern and casting, 123,¢ uund in dark = green tl transportation 

1 1 oe , harg paid $1 
machine tool are slightly better than Pie Tit In s- ar IO 


n Cincinnati 2 p of m New rk 53 N, York \ > war tlie alae ois 


. , : ‘ ; ‘ ‘ 
Commen report has it that the itter are Pig | a 1.10 (2 4.12c. mn 50-ton lots Railroad Car Construction faining a 
17 Peal! ] 1 1 , , ’ mils { j trations together wit) de 
ill running fuli time and some overtime Spelter \bout 4! \« New Yorl leliy Lun ition geth ro owith l 
\ : , > scriptions various types of wooden freight 
nother ser ti T no rence ft eT 

oni a rn 1 construction. The corporation M. H 
the WeStern machine tool trade s that \ntimonv—Hallett’s. 8 @ &'% readwell & Co ff Pennsylvania su 

° 1 1 o t} ) o 7] et , I 

vhile Cincinnati is losing ne of s tool | ¢) Prime Citv. 77 @ Ro 1 9 essor to e Lebanon Manufa iring Com 
1 a1 inv Lebanon, Pa rhe mamphiet x6 
plat eT Ss not now | 1 ible cce a nd 








Manufacturers. 


N. L. Rundio is planning for a new 
dry in Williamsport, Pa. 

The Rochester (N. Y. 
pany’s plant has been burned 


foun 


Machine Screw Com 


The Cuyahoga Stove Repair Company, 


Cleveland, O., will erect a foundry. 
Marcus A 
Rapids, Mich., will build a new 


Frost and Frank Watson, Grand 
12,000-bushel 
elevator 

A new factory will be erected at Milwau 
kee, Wis., by Joseph Romberger, galvanized 
iron works. 

Chicago, Ill., 
build a new plant, to 


Schuttler & Tlotz, 


manufacturers, will 


wagon 


Cost SLZO00,000. 

Work has begun on an addition to the fac 
tory of the Perkins Windmill & Axe Company, 
Mishawaka, Ind. 

The foundry of the Gould Coupling Works 
at Depew, Mm = 
reconstructed at once, 


has been burned. It will be 


Eezra Vhillips & Sons, tack manufacturers, 


of South Hanover, Mass., are adding a new 


building to their works 


The ©. Armleder Company, manufacture! 


of wasons, Cincinnati, O., is looking for a 


location for a new 


plant 
Minchener & Hlenderson have awarded the 
eontract for the erection of an oak 
Iluntsville, Ala 


spoke 
factory at 
Northern 
York city, is building the foundation 
Madison Me 


The Great Paper Company, New 
for a 
paper mill at 
machine 
Morden Frog & 


Plans have been prepared for a 
100x100 feet, for the 


Chicago, Ill 


shop 
Crossing Works, 
The Mohair 
a new building at 
to double the 
Phe Luge Minne 
Minn., is having plans prepared for a 


Viush Company is to put up 
Mass., 


capacity 


Lowell, calculated 


present 
Furniture Company, 
apolis 
four-story addition, 75x150 feet. 

The factory in Waterville, Que., of George 
Gale & Sons manufacturers of mattresses, 


iron beds, ete., has been burned 


An extension will be built this spring 
Falls, Me., of the Ox 


Portland 


the mill at Rumford 
ford Paper Company, of 


Tom B 


to establish a 


made arrangemen 
Fairmont, W 
invested 


Williams has 
brick plant at 
Va About S75.000 will be 


The Youngstown (0.) Iron Sheet & Cu 


Company has acquired 40 more acres of na 
at Struthers, as room for extensions 

rhe ‘I Bb. Layeock Manufacturing Com 
pany, bed spring and mattress maker, Indiar 


apolis, Ind., wi build a new factory 


The Wisconsin Manufacturing Compan 


Jefferson, Wis ianufacturer of furniture 
expects to rebuild its burned factory 

It is re rted that the Proctor & Gam 
Company, Cincinnati, O will erect a S100 
OOO eottor seed mill in Selma Ala 

The American ‘Type Founders’ Company 
25 William § street New York, proposes 


build a big factory in Jersey City, N. J 
The Crossman Edge Tool Company is 
been formed at West Warren, Mass., and wil 


operate a factory on the Quaboag River 


John I 
Keene, N. H., has been part!y 


The factory of Rust, manufacturer 
of pails, ets 


destroyed by fire The sawmill was saved 


Property at Oneco, Conn., has been sold to 
Charles H. Case and Charles F. Lincoln, of 
Mansfield, who propose to erect a paper mill 


The Susquehanna Silk Mills, 57 Greene 
street, New York (plant at Sunbury, Pa.). 
are to build a 400x175-foot mill at Marion, O 


Duffy Bros... of Fort Plain, N. ¥ have 


AMERICAN MACHINIST 


leased a factory in Buffalo and will trans 
form it into a plant for the manufacture of 
silk. 

The American Meter Company will put up 
in Chicago a building estimated to cost $1380, 
vod, It will be equipped with electric trans 
mission 

. Ltd., pump manufacturers, 
of Seneca Falls, N. Y., are considering build 


Rumsey & Co., 


ing additions to their iron foundry and ma 
chine shop 

Fred. C. Genge & Co., manufacturers of 
furniture, St. Anthony Park, St. Paul, Minn., 
will build a factory which will be fitted with 
new machinery. 

The firm Robb, Hannan & McDonald, foun 
ders, machinists and engineers, Pictou, Nova 
Scotia, has been dissolved and has been suc 
ceded by Robb & Sons. 

The Milwaukee ( Wis.) 
Light Company, it is understood, proposes to 
build a power-house and car barns on Syca 


Electric Railway «& 


more and Third streets 

The Wilkes Foundry 
it is reported, has secured a site for its foun 
Woodville street and 


Company, Toledo, O., 
dry at the junction of 
the Toledo Belt Railroad 

The J. R. Clark Company, manufacturer of 
Minn., 


will erect a new plant with several buildings, 


boxes and woodenware, Minneapolis, 


one of which will be a power-house 
Cincinnati Shoe Teel 
incorporated at Columbus 


The offices of the 
Company, recently 
Cincinnati The 


©., will be established in 


facto will be erected in Batavia, 0. 
The Utica «(N. Y.) Electric 
purchased a 


Light & Power 
building, 48x60 


used as a station from which to 


Company has 
feet, to be 


supply power to the trolley company 


rh Goulds Manufacturing Company, of 
Falls, N Y., has neat y 
shop, and will in 


Seneca completed 
an addition to its machine 
crease the capacity of its pattern building 

Wood mill from 


American Sheet Steel 


removing the 
l’a the 


Company has decided to replace the present 


Instead of 
Mehkeesport 


ant with a new one, increasing the capacity 


Vickands, Mather & Co., of Cleveland, 0O., 


ave secured land Toledo A steel plant 
will be erected, to cost $1,000,000 and to 
ive productive capacity of 400° ton 
day 
rh I & bs I ‘ke | n ¢ nipar I 1 
I Pa., has let the cor i 1 hew stee 
yundt Phe lilding i t ) | ind 
~4Sx220 feet Wit I dd nh O2xl4u 
rhe ¢ & Breed Manu uring Col 
ma I et ik buria cases Cir 
} iti. Oo ipl ad to tL pern I 
1 new I ) i i S30 
Ono 
I ind k ictory of s 
Sic Ma i ng Company n “ 
Peters! g. Va las beer urned, Ww 
! 1 hine I i i il \ t 
1 once 
\ x and shook factory, which will give 
mploymel least 150 workmen l be 
ected by he Rood Lumb Compa ( 
mbus, © It will contain nailing, dove 


iiling and other machinery 


Additions, 


house, will be 


including a boiler and engine 
built at the I 


plant of the 
Barnes & Erb Company, 3846 Lancaster ave 
nue, Vhilad Iphia, Pa., 
laundry 


launderers and manu 
facturers of machinery 


Poor & Coale, real estate and insurance 


agents, Baltimore, Md., announce that they 
large 
building for manufacturing purposes Floor 
rented, with light, heat and 


have organized a company to erect a 


space will be 
power 


The Pennsylvania Rubber Company will, i 
is reported, erect at Jeannette, Pa., a plant t 


employ SV0 men. ‘The main building will be 


300x500 feet, four stories. The other build 
ings will be grouped around it. rhe tota 


cost of the plant will be about $400,000 

Hale & Wilbur 
Philadelphia, Pa 
furniture and car purchased 
tract of land, 750x200 feet, at Eighteenth 
street and Lehigh avenue It is said that 
several factories will be built on the site 


Henry T. Hale, of the 
Manufacturing Company, 


seats, has 





The Toledo Furnace Company, a new $1 
(00,000 corporation, has closed negotiations 
for land at Toledo, O., embracing dock front 
ave of 220 feet, on which to erect a_ blast 
furnace. The composed of H 
Il. MeKeeban, Gustave Von Den Steinen, W 
Ll. Stewart, G. W. Catterill and R. Hf. Crow 
ell, all of Cleveland 


company is 


The Pittsburgh Consolidated Coal & Coke 
Company, recently organized, expects to build 
a brick plant at New Galilee, Beaver County 


Pa., with a capacity of 100,000 brick a day 


The company includes C. Ek. Pool, of the 
Pool Coal & Coke Company l If. Gregg, 
Samuel Crosby and Il. Barlow I head 


quarters are in Pittsburgh 
The Sharon 


Sharon, la., 


Foundry Company) s been 
organized at with capital stock 
leading spirits nelude 
James P. Whitla, of the Sharon SS 
Joseph Biddle and W. W. Shiming, o 

Boiler Works l 


to ere foundry at South Sharon 


of $250,000 he 


pany 
the Sharon 
propose = 


hi 
and to employ several hundred hands 


The business enarried on by Edward G 


Watkins under the name “Simplex Time Re 


corder Company at Gardner, Muss las 
been transferred to a corporati ganized 
under the laws of Massachusetts \\ Wil 
continue under the same name a same 
place kdw. G. Watkins is presiden the 
new company, and M. A. Creed, sec ) and 


treasure! 
A stock 


f Chicago, is 


company, of which John T. Dat 
president, and L. Jeff M 





hourne, secretary and treasure! is pu 
hased of Charles Tyler, of Baltim , and 
his associates, their interests in tl South 
rn Foundry & Machine Works, | dericks 
burg, Va They will make extensive im 
provemen and also establish ot ndus 
ries it the place 
0 M Sipe of Philadelphia i p 
hased the business of the Gleason & Bailey 
Manufacturing Company, Sene I NN. 2 
h new tirm w eontinue th in acture 
fire pumps it the nd 
so build gas nyeine I mm ) 
power Frank Beebe ! ! ip I 
ndent, W l g ‘ 
getl wi oO. M.S 1 Thom Sip 
\ i m dol I nd mer it i 
b d Rockmart, G South 
Ss I’ 1 ¢ I ( i l 
ganization wl n Atlan ibou 
np ed It s l ! S A 
Portland Cement ¢ J Micl 
rhe principa fT s he me 
Oo e located on the elevent | he 
Iimpit Building, Atlanta rl side vil 
=. § Cowhan at present tf gel 
manager of the parent ompany 
rhe American Foundry & Ma ! ‘ 
pany has been incorporated in vith 
a eapital of $200,000 for the d 
ing a general foundry and machin Misiness 
It proposes to turn out castings from 1 
pound to 40 tons in gray or whit n and 
to manufacture mining, manufactu ¥y and 
special heavy machinery The plant is un 
der process of erection at Ravenna, ©., and 
the company confidently expects to be in 


operation by April 15 next. The general of- 


tices will be in Ravenna, with a sales office 
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n Cleveland rhe plant will be modern and 
illy equipped in every particular 
Negotiations have practically been con 
juded by the officers and owners of the 
Pittsburgh, McKeesport & Connellsville Rail 
oad for the consolidation of that property 
with electric lighting plants in the principal 
towns of the Connellsville region where the 
oad reaches In this connection the Youghi 








wgheny Light & Power Company is to be 
ormed by Pittsburgh capitalists in conjun¢ 
ion with New York men now being inter 
sted. The idea is to operate the traction 
ind lighting properties from a central powe1 
plant near the coal mines The scheme is 
eing promoted by James S. and W. 8S. Kuhn, 
if Pittsburgh. 

. 
Miscellaneous Wants. 

ddvertisements will be inserted under this 
read at 25 cents a line, each insertion Copy 
hould be sent to reach us not later than Sat 
irday morning for the ensuing week's issue 
inswers addressed to our care will be foi 
carded. 

Gear Wheels, gear cutting. Grant; see p. 1S 
Punches & dies. Wal.M.Wks.,Waltham,Mass 
Stamping dies Emmons Collins, Chicago 





Caliper cat. free Ik. G. Smith, Columbia, Pa 
Fine machine and experimental work Phe 
es Jardins Type Justitier Co., Ilartford, Ct 
Light and fine mach’y to order; models and 
ec. work specialty. kL. O. Chase, Newark, N 

F. J. Stokes Machine Co., 13th and Noble 
ts., Philadelphia, Va., build light machinery 
Special tools, models, fine light mach’y and 


oundry work wanted. Murray Mfg. Co., Ri 
nond Valley, Staten Island, N. Y 


Purchaser for small manufacturing plan 
ot. 100x180 feet machine shop, 32x68, twe 
tory, with line shaft and gasoline power 
oundry, 40x54, new modern equipment ; good 
ocation; for sale cheap Hart-Parr Co., 
Charles City, Lowa 

Institutions retiring from business having 
iachine tools, brass and wood working ma 
hinery will find it to their interest to corres 
pond with us. We purchase complete plants 
r handle them on com. C. C. Wormer Mach 
Co., 55-509 Woodbridge st W Detroit, Mic) 

A thorough machinist, with good shop 
ated in southwestern Ohio, would like 
orrespond with the object of making pet 
ianent contract to build medium-weight ma 
hinery; those having established trade pre 
ferred. Address Box 117, Am! MACHINIS 

I have an established and paying hardware 
specialty manufacturing business and desire 
n ambitious and competent | ner t 
ntire care of mechanical end, which is d 
isteful to me investment of a few h 
ind required good chance for growtl B 
S7, AMERICA MACHINIS 

Self-Opening Paper Bags—'l s ! 
hat sell ut the trust con pate 
nd machines for making el hav 

cecessful machine that does n hn 

1@ trust and wish to incorporat vit 

ble party n hie ne 

erwards operate the "\ ! e s 
ags trom 0 perp is ¢ | : 
ight manilla With pape ! or I’ 

ype preferred Addres Box 6 \ 
lria, Ind 

Wants. 

Situation and Help A tise 

fed unde this head Rate 2h 

each insertion ibout sir u 
ine No advertisement inder t 

ited and 0 advert ) f ahbre f 
he cash ane p hould be sent t ¢ 

not late) t} Saturdau } runing 
he ensuing reeks issue {pis e) addve j 

) our care cil rT) 0 arded ipp icant 
ay specify names to which the replic ‘ 
ot to be forwarded; but replies ot 
elurned lf not forwarded theu wi he «ae 
troyed without notice Original lette 
ecommendation o other papers of alue 
hould not he enclosed to unkne rres 
ondents 

Si ° 
ituations Wanted. 

Draftsman technica graduate, desires 
henge. Box 182, AMERICAN MACHINIST 

Mechanical draftsman with experience 


Wishes position Box 


161, AMER 
systematic 
date, 


MACHINIST 


MACHINIS1 
shop foreman 
position Box 


Practical and 
hustler and up t 
IS4, AMERICAN 


oO desires 


AMERICAN MACHINIST 


In New England, mechanical draftsman and 
designer, competent to manage drawing room 
Lox 175, AMERICAN MACHINIS1 

Machine designer, draftsman; age 30 
gas engines, laundry machinery and machine 
tools: references Box 186, AMER. MACH 

Competent draftsman on air and gas com 
pressors, steam and gas engines is open for 
engagement. Box 160, AMERICAN MACHINIS! 


thoi 


class 


Machine shop foreman, 
oughly practical and 
references. Address IP 
11] 

Patternmaker of 27 years’ experience wishes 
to correspond with reliable concern wanting 
foreman; Al references; age 45 Box 155 
AMERICAN MACHINIST. 

Bright, ambitious 
position where 
for advancement on 
Worker,” care AMER 

roolroom foreman open for position as fore 
man or assistant in up-to-date shop: accus 
tomed to designing special tools, dies and fix 
tures. Box 176, AMERICAN MACHINIST. 

An erecting engineer, 25 


experienced, 
reliable; first 
0 tox 239, Quincy, 


young draftsman 4d 
there are good chances 
merit Al references 
AN MACHINIS’ 


sires 


years’ experience 








with general machinery, desires position as 
master mechanic of m or factory best 
references given. Box 1 AMER. MAcu 
Mechanical engineer, experienced in ot 
ganization of new equipment, 10 years’ in 
shop and = office, technical graduate. desires 
hange Address Box 185, AMerR. Macu 

Mechanical engineer with extensive eX 
perience at designing and constructing meta 
working machinery and tools, wants to make 
a change Box 1838, AMERICAN MAcHINIS 


\ practical, experienced superintendent or 














general foreman desires to change his posi 
tion expert in jig and tool system engine 
work preferred Box 157, Amer. MACHINIS1 
Mechanical draftsman, German, 11 ears 
experience In shop and office; 4 months in 
America; speaks some English: moderate sa 
ary at start. Box 170, AMERICAN MACHINIS 
An engineer (civil and mechanica ind 
draftsman wishes responsible position " 
years experience ; best references ; heavy m 
nery or mill work preferred Box 150 
AMERICAN MACHINIS1 
experienced manager of works and produ 
tion of small high-class electri: and othe 
ne brass work, also injector and other jet 
apparatus, is open for ‘ Box 17 
AMERICAN MACHINIS1 
Situation as foreman by a first-class eh 
smith of wide experience on light and eavi 
work: good executive ability; capable of d 
signing tools for economical production 
work Box 174, AMERICAN MACHINIS 
Mechanical engineer, technical gradua 
sires responsible position with prog \ 
meern; 4 years’ experience shop, pow 
plants, conveying and elevating mac hie 
\ddress Box 122, Ami N MACHINI 
Mechanica engines experienced ade ‘ 
uton © macht hat tools thor pL 
nupeten » tuke « ure design nd ! 
iction gradua \ elterences ! 
sponsible pos mn 148, A MA 
2 ! Sup I I i ‘ 
erience It y ing ! ! 
xp ») SVS iece Wol ‘ 
don ‘ n 
PS ¢ ‘ Box 1 \ MA 
\ designing engi ‘ n ¢ 
nes, pumping ne nd \ 
ssion, practica nvent i 
perience as consti nd ‘ 
h shop p1 ‘ engag 
x 154. Ag \ 
\I d mat 2% nd 
‘ er a 1 i 
" " . a 
‘ 1 ’ ‘ ‘ ‘ } ? . \y 
I) ps ire \) MI 
Bookkeepe ged 30 ne { g 
need in mar ving Jit p a 
‘ ds nd ‘ valle f 
ve oo rftice exceptiona ‘ en 
v required S20) pe weel Vicinity of Ne 
\ k preferred Lox 181 \MI MA 
superintendent worl 
tical mechan engineer desires chang: 
experienced in estimating and designing hoist 
ng, conveying machinery capable ¢ hand 
ing machine, foundry and blacksmith shops 
reduce cost of manufacture Box 151, A. M 
Wanted— -Position is superintendent 
achine shop or manufacturing plant a 
young man of sticcesstul experience 11 
manufacture of interchangeable parts ane 
building special and mplicated machin 
an expert as to tools and methods of sys 
tematic production energeti resourcelu 
and a good manager of men open for en 
gagement March 15 Address A. I. M., care 
MERICAN MACHINIST 


W: 
neering 


Wanted 





nt 


“dl 


Help Wanted. 


rechnic 


work 


\ 


Address 


numbet 


Z 











graduates 


a 2 











Call or address De ivi Steam 
rrenton, N. J 
Wanted——Several good patternmake ya 
machine tool manufacturing works in Jersey 
Box 179, AMERICAN MACHINIS 
Wanted Two experienced patternmake 
for Colorado Wages 30 cents per ho Ad 
dress Box 105, AM IAN MACHIINI 
Three machine too remen “\ ere ion 
roremen nd two inspe s red avy 
machine work. Box 115, Ami MAcHiNiIs 
Wanted Two experienced Inechanica 
draftsmen on electrical machinery rrougl 
and practical men wanted 1 are AM. M 
Wanted Young man make tracings and 
detail work: write, giv full parti ars as 
oO age and experience Box 144, AM. Macu 
Wanted First-class drattsman n ngin 
work in Providence rn. 1 state experience 
and wages expected Box 165 AM} VIA { 
Wanted Young man with some know dy: 
as draftsman, to work on drawings and al 
machinery in genera 17S, AM Mac 
Wanted First lass draftsman ! privie 
work vive references, experience and ilary 
expected rhe Ball & Wood Co | ibeth 
x. d 
Wanted ras foundry reu \ 
enced ot ve work, brass 1 ings i 
experience and = salary xpected ; 14 
AMERICAN MACHINI 
Wanted experienced ftsn t 
ibly fami with hyd puny \ 
state age, experience and reference tox 1¢ 
AMERICAN M IN 
Wanted I) en nd 
\ kK ine elt muta ! 
pans \ddres wit ) t 
163, AM CAN Ma 
Wat ad Nu " ern x 
, " Dre vit 
k: nol ‘ nee I \ 
( ress ( I nklin, I’ 
Wanted I expe 1 dou ! 
a" d nt s ne ! ne 
dla wre 0 ! I \ 
lress Box 106 \\ M 
Wanted Ml hit ed 
Ww | y ad Vay id ead ) 
met 1 ‘ yl re Leland & 1 
Manut o pat ay M 
Wanted Ss and : 
draft 7 ) \\ d and n i 
ne wW K \} ns ‘ Drat 1? 
(iene ] ( ~ I al \ 
Wantes 
= ‘ I 
a , y \ \LA 
\\V \ 
, ’ 
‘ x] en 1 
\ ! \ \I 
War s al 
\\ 
\l | 
| | Gs \l 
\V 
\ | 
\ 
| , 
1 
" \\ , p 
\ 
‘ 
I 3 M 
Wanted —« 
! It 
\ \I 
Wanted I) ! I I t 
t oxpe ‘ ! u n rit i 
position 1 { ! 
\ ience and qu n in I Vdd 
1h ISO, AM ICA M I IS1 
Wanted— Capable perintendent 
it ent! Massachuse employing 50 ind 
n the manufacture high-grade machine 
is Address, stating age experien nd 
ry expected Box 164, Ami M l 
Wanted rhoroughls posted marine and 
tationaryv gas engine il ipable f 
ing a complete and high grade line igines 
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frump Brothers Machine Co.. 66 


J) ls Sl ae ~ 
Underwood & Co., H. B...... 62 
Uniform Steel Co...... She . oa 
Universal Machine Co........ 17 
U. S. Metallic Packing Co. 52 
Van Dorn & Dutton Co.... 69 
VeoGer Mile. Co... cccss aio: 


Abrasive Materials 

Carborundum Co., Niagara Falls, 
N. Y. 

Northampton Emery Wheel Co., 


Leeds, Mass. 
Norton Emery Wheel Co., Worces- 


ter, Mass. 

Arbor Press 

Ww. F. & John Barnes Co., Rock- 
ford, ill. 

sartlett, Ek. E., Boston, Mass. 

Anti-Friction Metal 

see Bearing Metal. 

Balancing Way 

Bowsher Co., N. P., South Bend, 
Ind. 

Babbitt Metal 

See Bearing Metal. 

Balls, Steel 

Automobile & Cycle Parts Co., 
Cleveland, O. 

Cleveland Ball & Screw Co., 


Cleveland, O. 
Grant Tool Works, Franklin, Pa. 


Bars, Boring 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Jos. Dixon Crucible Co., Jersey 
City. N. 


J. 

Sure Grip Mfg. Co., Phila., Pa 

Belting, Leather 

Shultz Belting Co., St. Louis, Mo 

Belt Lacing Machines 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 

Bending Machines, Hydraulic 

Bement, Miles & Co., New York. 

Watsen-Stillman Co., New York. 

Bending Machines, Power 

Bethlehem Foundry & Mach. 
So. Bethlehem, Pa. 

Blue Printing Machines 

Pittsburgh Blue Print Co., Pitts- 
burgh, Pa. 

Blue Print Wringers 

Pittsburgh Blue Print Co., 
burgh, Pa. 

Blocks and ‘Tackles 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Boilers 

Chandler & 
apolis, Ind. 

Struthers, Wells & Co., Warren, 
Pa. 

Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wrks, 

Pratt & Whitney Co., 
Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


Co., 


Pitts 


Taylor Co., Indian 


Buffalo, N. ¥ 
Hartford, 


Books, Mechanical 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Henley & Co., N. W., New York. 

Spon & Chamberlain, New York. 


Boring and Turning Mills 


Am. Tool Wks. Co., Cincinnati, O. | 
Baush Mach. Tool Co., Springfield, | 


Mass. 
Rement, Miles & Co., New York. 
Retts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Niles Tool Works, New York. 
Pond Mach. Tool Co., New York. 


Warner & Swasey Co., Cleveland, | 


Ohio. 
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Wallace, D..... shih das : . = 
Waltham Watch Tool Co.. 56 
Ward & Son, Edgar T.. 61 
Warner & Swasey.. a 
Washburn Shops. 79 
Watson Machine Co 77 
Watson-Stillman Co 52 


Weber Gas & Gasoline Eng. Co. 61 
Westcott Chuck Co..... Ob 


Classified Index of 


Boring and Drilling Machines, Hori- 
zontal 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
hhetts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N ; 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Ill. 
Rock 


Rockford, 
& John, 


Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O. 

Franklin Mach. Wks., Phila., Pa. 

Newton Mch. Tool Wks., Phila 
delphia, I’a. 

Niles Tool Works, New York . 

Pond Mach. Tool Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Calipers and Dividers 

See Machinists’ Tools. 
Calculators, Gear 

Wallace, D., Brooklyn, N. ¥ 
Carborundum 

See Grinding. 

Castings, Aluminum 


McKenna &«& Bro., Jas. J., Nev 
Ork. 

Castings, Brass 

McKenna & KBbro Jas. J., New 
York. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 

Farrel Fdry. 
sonia, Conn 

Castings, Steel 


& Mach. Co., An 


Acme Steel & Mall. Iron Wks., 
Buffalo, N. Y 

Farrel Fdry. & Mach. Co., An 
sonia, (Conn 


Uniform Steel Co., Newark, N. J 

Centers, Planer 

Fay & Scott, Dexter, Me 

New Haven Mfg. Co., New Haven, 
Conn. 


Pratt & Whitney Co., Hartford 
‘ onn 

teed Co.. F. E., Worcester, Mass 

Centering Machines 

Bement, Miles & Co., New York. 


Kempsmith Mfg. Co., Milwaukee, 
Wis 


Vis. 
Niles Tool Works, New York 
Phoenix Mfg. Co., Hartford, Ct 


Pond Mach. Tool Co., New York. 
Chains, Driving 
Automobile & Cycle Parts Co., 


Cleveland, O. 
s3oston Gear Works, Boston, Mass. 
Jeffrey Mfg. Co., The, Columbus, 
Ohio. 
Link Belt Engr. Co.. Phila., Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Cleveland Mach. Screw Co., Cleve 
land, O 

Le. Blond Mach. Ce... &.. 
Cincinnati, O. 

Potter & Johnston Co., Pawtucket, 
R. I 


Tool 


Pratt & Hartford, 
Conn 

Reed Co.. F. E., Worcester, Mass 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

aimond, T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cushman Chuck Co., 

Goodell-Pratt Co., 
Mass. 

The E. Horton & Sons Co., Wind 
sor Locks, Conn. 


Whitney Co., 


Hartford, Ct. 
Greenfield, 


MACHINIST 
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Western Electric Co . SO 
West Haven Mfg. Co ith Cover 
Westinghouse Elec. Mfg. Co 75 
Whitcomb Mfg. Co.. 63 
Whiting Foundry Equip. Co 69 
Whitney Mfg. Co SO 
Whiton Machine Co., D. E 66 
Wiley & Russell Mfg. Co 62 
Williams & Co., J. H 78 


Articles Advertised. 


Chucks, Drill— Continued 

Morse Twist Drill & Mch. Co., 
New Ledford, Mass. 

Pratt Chuck Co., krankfort, N. Y 


Cleveland, O 
Co., Wilming 


Standard Too! Co., 
Trump Bros. Mach. 
ton, 
Whitney Mfg. Co., 
Whiton Mach. Co., D. E., 
London, Conn. 
Chucks, Lathe 
Cushman Chuck Co 


Del. 
Ilartford, Ct 
New 


Hartford, Ct 


Hoggson & Vettis Mfg. Co., New 
Hiaven, Conn 

The EK. Horton & Sons Co., Wind 
sor Locks, Conn 


Pratt & Whitney Co., Hartford, Ct 

Skinner Chuck Co., New Britain 
Conn 

Westcott Chuck Co., Oneida, N. Y 

Whiton Mach. Co., D. E., New Lon 
don, Conn 


Clutches, Friction 


Caldwell, Son & Co., H. W., Chi 
cago, Ill. 

Eastern Mehry. C: New Ilave1 
Conn 

New Haven Mfg. Co., New Haver 
Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Pratt & Whitnes Hlartford 
Conn 

Collectors, Dust 

Allington & Curtis Mfg. ¢ Sag 
inaw, Mich 


Compressors, Air 


Gianchard Mach Co., Boston 
Mass 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Ingersoll-Sergeant Drill Co., New 
York. 


Rand Drill Co., New York. 


Coping Machines 


Long & Allstatter Co., 
Ohio 


Hamilton 


Correspondence Schools 


See Schools, Correspondence 
Countershafts 

Builders’ Iron Fdry Provi., R. I 
Pratt & Whitney Co Hartford 


Conn 
Reeves Pulley Co., Columbus, Ind 
Wilmarth & Morman Co., Grand 

Rapids, Mich 
Couplings, Shaft 
Davis Mach. Co., W. I Ro 

ter, N. ¥ 
Patterson, 

Ltd., New 
Stuart, R. J., 


Gottfried & Hunter 
York 
New Hamburg, N. Y 
Counters, Machinery 


Veeder Mfg. Co., Hartford, Ct 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y 


Grant Mfg. & Mach. Co., Bridg: 
port, Conn 

Cranes 

Brown Hoisting Mach. Co., N. \ 
City. 

Cleveland Crane & Car Co., Cleve 
land, O. 

Curtis & Co. Mfg. Co., St. Louis 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa 


Maris Bros., Philadelphia. Pa 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De 
troit. Mich 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Sellers & Co., 

Whiting Foundry 
Harvey, Ill. 


Crank Pin Turning Machines 


Underwood & Co., H. B., Philade! 
phia, Pa. 


Wm., Philadel., Pa. 
Equipment Co 





Windsor Machine Co 62 
Winkley Co., : 
Woodward & Powell Planer Co. 6 
Worcester Mach. Screw Co 6S 
Wormer Machinery Co., C. C i% 
Wyckoff, Seamans & Benedict. 59 
Wyke & Co., J s¥ 
Wyman & Gordon ith Cover 


Yale & Towne Mfg. Co ov 


Crucibles 

Dixon Crucible Co., 
City, N 

Cupolas, and Ladles, Foundry 

Obermayer Co., 38S., Cincinnati, O 

Whiting Foundry Equip. Co., Har 
vey, Ill 

Cutters, Jlilling 

brown & Sharpe Mfg. Co., Provi 
dence, Ki 


Jos 


, Jersey 


Cleveland Twist Drill Co., Cleve 
land, O 
Gay & Ward, Athol, Mass 


Ingersoll Milling Mach. Co., Rock 
ford, Ill 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 
Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J 


Standard Tool Co., 
Cutting otf Machines 
Bement. Miles & Co., 
Davis Mach. Co 
ter, N. ¥ 
Franklin Mach. Wks., 
liuribut-Rogers Mach 
Sudbury, Mass 
Newton Mach. Tool 
del phia, l’a 
Niles Tool Works, New 
Pond Mach. Tool Co., 
Cutting off Tools 
Armstrong 
cago, Ill 
Pratt & W 
Conn 


Cleveland, O 
New York 
Pes toches 


Phila., Pa 
Co., South 


Wks., Phila 


York 
New York 


Bros. Tool Co., Chi 


hitney Co., Hartford, 
Cyclometers 

Veeder Mfg. C« 
Diamond Tools 
Dickinsor rho L., New 
Dies, Sheet Metal 
sliss Co., Kk. W., 


llartford, Conn 


Yor!) 


Brooklyn, N. Y 
Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Il 

Pratt & Whitney Co Hartford 
Conn 


Drilling Machines, Boiler 
sickford Drill & Tool Co 
cinnatl, O 

Miles & Co., New York 

Dallett & Co., Thos. H., Phila., Pa 

Niles Tool Works, New York 

Pond Mach. Tool Co., New York 


Drilling Machines, Multiple Spindle 


Baker Bros. Toledo, O 
tarnes Co., LB. F., Rockford, Ill 


r 
(in 


sement, 


Barnes Co., W. F. & John, Rock 
ford, Ill 

Baush Mch. Tool Co., Springfield, 
Mass 


York 
Cincin 


Bement, Miles & Co., New 
Lickford Drill & Tool Co., 
nati, Ohio 


Dallett & Co., Thos. II., Phila., Pa. 

Garvin Mach. Co., New York 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles Tool Works, New York 
Drilling Machines, Radial 
Amer. Tool Wks. Co., Cincin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 


Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses. Mueller & Co., Cincin., O. 

Fosdick & Holloway M. T. Co., 
Cincinnati. O. 


Gang Co., Wm. E., Cincinnati, O 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hill, Clarke & Co., Boston, Mass. 
Niles Tool Works, New York. 
Pond Mach. Tool Co., New York. 
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Drilling Machiaes, Pneumatic 
Cleveland Pneu. Tool Co., 
land, Ohio. 


Cleve- 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Turret 
Niles Tool Works, New York. 
Quint, A. D., Hartford, Conn. 


Drilling’ Machines, Upright 

Am. Tool Wks. Co., Cincinnati, O. 
Baird Mech. Co., U., Pittsburgh, Pa. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. P., Roches 
ter, N. ¥X. 

Dwight Slate Mach. Co., Hart 
ford, Conn. 


Fosdick & «olloway Mach. Tool 
Co., Cincinnati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Niles Tool Works, New York. 

New Haven Mfg. Co., New Haven, 
Conn 


Pratt & Whitney Co., Hartford, 
Conn 
Sibley & Ware. South Bend. Ind. 
Washburn Shops, Worcester, 
Mass 
Drills, Center 
Pratt & Whitney Co., Hartford, 
Conn 
Providence, 


Slocomb & Co., J. T., 
m. 5. 


Drills, Rail 


Bement, Miles & Co., New York. 
Niles Tool Works, New York. 


Drills, Ratchet 

Parker Co., Chas., Meriden, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dynamos 

C & C Blectric Co., New York. 

Crocker-Wheeler Electric Co., Am- 
pere, N. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Northern Blec. Mfg. Co., Madison, 


Wis. 
Robbins & Myer Co., Springfield, O. 
Roth Bros. & Co., Chicago, III. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Elec. Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., 

Pittsburgh, Pa. 


Electrical Supplies 

General Elec. Co., New York. 

General Incan. Are Light Co., New 
York. 


Triumph Electric Co., Cincin., O 

Western Elec. Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila 


delphia, Pa. 
Howard Iron Wrks., Buffalo, N. Y 
Morse, Williams & Co., Phila., Pa. 
Whiting Fdry. Equipment Co., 
Harvey, Ill. 


EmeryjW heels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines, ‘Gas{and Gasoline 
Columbus Mach. Co., Columbus, O. 
Foos Gas Eng. Co., Springfield, O. 
Mietz, August, New York. 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Detroit, Mich. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Regal Gas Engine Co., 
Mich. 
Springfield Gas Eng. Co., 
field, O 
Stover Engine 


Coldwater, 
Spring- 
Works, Freeport, 


Struthers, Wells & Co., Warren, 
» 
Weber Gas & Gasoline Eng. Co., 


Kansas City, Mo. 


AMERICAN 


Engines, Automobile 
Franklin Mfg. Co., Syracuse, N. Y. 


Engines, Steam 

uffalo Forge Co., 

Chandler & Taylor Co., 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 


Buffalo, N. Y. 
Indian- 


Rand Drill Co., New York. 
Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


Pans, Electric 
Northern Elec. 
Wis. 
Sprague Elec. Co., 
Western Elec. Co., 
Westinghouse Elec. 
Pittsburgh, Pa. 


Mfg. Co., Madison, 


New York. 
Chicago, III. 
& Mfg. Co., 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co 
Troy File Works, 


Fillers, Oil Can 
The Winkley Co., Hartford, 


, Prev., B. 1. 
Troy, N. Y. 


Conn. 


Filters, Oil 


Burt Mfg. Co., Akron, O. 


Fittings, Steam 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

L.unkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass. 


Forges 


Buffalo Forge Co., Buffalo, N. Y. 


Porgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 


oe & Co., J. H., Brooklyn, 
} # 

W ame & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Wyman « Gordon, Worcester, 


Mass 
Foundry Furnishings 
Obermayer Co., S., Cincinnati, O. 
Whiting Foundry Equip. Co., Har- 
vey, I 
Furnaces, Coal, Gas and Oil 
Am. Gas Furnace Co., N. Y. City. 
Furniture, Machine Shop 


New Britain Mach. Co., 
ain, Conn. 


New Brit- 


Gages, Recording 
Bristol Co., Waterbury, Conn. 
Gages, Standard 


Brown & Sharpe Mfg. Co., 
dence, R. I 


Provi- 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
i 3 

Sawyer Tool Mfg. Co., Fitchburg, 
Lass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S8., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage 
Boston, Mass. 


& Valve Co., 


Gas Producers 


Am. Gas Furnace Co., N. Y. City. 

Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Clough, R. M., Tolland, Conn 

Dwight Slate Mach. Co., Hart 
ford, Conn 

Fellows Gear Shaper Co., Spring 
field, Vt. 


Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa 

Niles Tool Works, New York. 


Gears Molded 
Farrel Fdry. & Mch. Co., Ansonia, 


Conn. 
Greenwald Co., I. & E., 
Robt., 


Poole & Son Co., 


Cincin., O 
Baltimore, 


MACHINIST 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Cleveland Gear Wks., Cleveland, O. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
a Son & Co., Edwin, 
Philadelphia, Pa 
Hlorsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. D., Pittsburgh, Pa. 


Philadelphia Gear Works, Phila- 
delphia, Pa. 

Turley, J. G., St. Louis, Mo 

Van Dorn & Dutton Co., Cleve 
land, © 


Gears, Rawhide 

Chicago Raw Hide Co., Chicago, Il. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 


Graphite 

Dixon Crucible Co., 
City, N. 

Obermayer Co., 


Jos., Jersey 


S., Cincinnati, O. 


Grinders, Center 

Heald & Son, L. S., Barre, Mass. 

Leland & Faulconer Mfg. Co., De 
troit, Mich. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinder, Cutter 


Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Gleason Mach. Works, F., 
delphia, Va. 

Gould & Eberhardt, Newark, N. J. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Whitney Co., 
Conn, 

Rivett-Dock Co., 


Phila 


Hartford, 
Boston, Mass. 


Grinders, Disc 
a ny Mach. Co., 


welooweel Mach. Co., Provi., R. I. 


Grinders, Drill 
Gorton Mach. Co., 
Wis. 


Heald & Son, L. 8., Barre, Mass. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Geo., Racine, 


Geo., Racine, 


Grand 


Grinders, Tool 


Anderson Too! Co., Anderson, Ind. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Landis Tool Co., Waynesboro, Pa. 

Leland & Faulconer Mfg. Co., De- 
troit, Mich. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

er Emery Wheel Co., Spring- 
field, O. 

Universal Mach. 


Co., Providence, 


Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 


Anderson Tool Co., Anderson, Ind. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Builders’ Iron Foundry, Provi- 
dence, 
Diamond Mach. Co » Prov., B. I. 
Goodell Pratt Co., Greenfield, 
Mass. 
Gorton Mach. Co., Geo., Racine, 
8s. 
Hill, Clarke & Co., Boston, Mass. 


Landis Tool Co., Waynesboro, Pa. 
Northampton Emery Wheel Co., 


Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass 

Safety Emery Wheel Co., Spring- 


field, Mass. 
Universal Mach. Co., 
Washburn Shops, 


Provi., R. I. 
Worcester, 
a “ass 

Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 
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Grinding Wheels 
Builders’ Iron Foundry, Provi 
dence, R. lL. 
Carborundum Co., Niagara Falls 
Diamond Mach. Co., Provi., B. 1. 
Hampden Cor. Wheel Co., Bright 


wood, Mass. 

Northampton Emery Wheel Co. 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 


Safety Emery Whee! Co., Spring 
field 

Gun Barrel Machinery 

Bement, Miles & Co., New Yora 


Diamond Mach. Co., Provi., R. } 
Niles Tool Works, New York. 

Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass 


Hack Saw Blades and Frames 

Goodell-Pratt Co., Greenfiela 
Mass. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven 
Conn. 


Hack Saws, Power 
Hoefer Mfg. Co., Freeport, III. 


Hammers, Drop 

Bement, Miles & Co., New York. 

oo & Spencer Co., Hartfora 
Conn 


Bliss Co., E. W., Brooklyn, N. Y. 


Hammers, Pneumatic 

Cleveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., 


Hammers, Steam 
Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., So 
Bethlehem, Pa. 
Cleveland Punch & Shear Wks. Co. 
Cleveland, O. 
Pittsburg Shear 
Pittsburg, Pa. 
Handles, Machine Tool 
Norwood Bicycle Co., 
Schacht Mfg. Co., 


Heads, Exhaust 
surt Mfg. Co., 


Tool Co. 


Phila., Pa 


Knife & Mch. Co 


Cinein., O. 
Cincinnati, GO 


Akron, O. 


Heating Machines, Automatic 

Am. Gas Furnace Co., 23 John at. 
N. Y. City. 

Heating and Ventilating Apparatus 

Buffalo Forge Co., Buffalo, N. Y 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. WwW West 
Brighton, N. Y. 

Northern Engineering Works, De 
troit, Mich. 


New 


Pawling & MHarnischfeger, Mi) 
waukee, Wis. 

Hoists, Hand 

Harrington, Son & Co., Edwin 


Philadelphia, Pa. 
Yale & Towne Mfg. Co., New York 


Hoists, Pneumatic 

Cleveland Pneumatic Tool Co. 
Cleveland, O. 

— & Co. Mfg. Co., St. Leuls 

0 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co. 

Whiting Fdry. 
Harvey, Ill 


New York. 
Equipment Co., 


Hoisting and Conveying Machinery 


— Hoisting Mchry. Co., New 

Ork. 

Caldwell & Son Co., H. W., Chi 
cago, III. 

Eastern Machry. Co., New Haven, 
Conn. 

Hunt Co., C. W., West New Brigh 
on. w. Z. 

Link Belt Engineering Co., Phila 
delphia, Pa. 

Nilies-Bement-Pond Co., New York 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 

lastruction Schools 

See Schools, Correspondence. 
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instruments, Drawing 


Keuffel & Esser Co., New York 


insurance, Boiler 
Hartford Steam Boiler Insp. & Ins 
o., Hartford, Conn. 


Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Joints, Universal 


Baush Machine Too! Co., Spring 
field. Mass. 

ray & Prior Mach. Co., Hart 
ford, Conn 

Key Seaters 

3aker LBros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchy. Co., Chatta 
nooga. Tenn. 

Davis - ich. Co., W. P.. Roches 


ter, 


\ 
Mitts & Merrill, Saginaw, Mich 


Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 
Lamps, Arc 
General Electric Co., N. Y. City. 
Gen. Incan. Are Light Co., N. Y. 
Lea Elec. Mfg. Co., Anderson, Ind. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. 
Pittsburgh, Pa. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 


Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, 

Hill Tool Co., Anderson, Ind 

te Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 

Schwickart, Ph., Brooklyn, N. \¥ 

Lathe Feed 

Nat'l. Mach. Too! Co., Cincin., O. 

Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Bridgeport, 
Conn. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Chard Mach. T. Co., 
Cincinnati, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bement, Miles & Co., New York. 
Bradford Mach. Too! Co., Cin., O. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Davis Mach Ce., 
ter, N 
Diamond Machine C o., Prov., 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Grant Tool Co., Franklin, Pa. 
Greaves, Klusman & Co., Cin., O 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. 
Cincinnati, O. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, 
Conn 
Niles Tool Works, New York. 


W I’... Roches 


Tool Co., 


"ond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn ; 

Reed co., F. E., Worcester, Mass. 


Schumacher & Boye, Cincinnati, O. 


Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falla. N. Y. 

Shepard Lathe Co., Cincinnati, O 

Washburn Shops Woreester, 


[ass 


Letters, Pattern 


Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


AMERICAN 


Locomotives, Shop 


Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Lubricants 

Dixon a ag Co., Jos., Jersey 
City, N 

Lubricators 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Lil. 


Lunkenheimer Co., Cincinnati, O 


Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Pratt & Whitney Co Hartford, 


Conn 


Universal Mach. Co., Providence, 
R. I. 


Watson Mach. Co., Paterson, N. J. 


Machinists’ Small Tools 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

| Hammacher, Schlemmer & Co., 
New York. 

| Mass. Tool Co., Greenfield, Mass. 

| Patterson, Gottfried & Hunter, 
Ltd., New York. 

| Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. 1. 


& Mfg. Co., | 


Standard Tool Co., Cleveland, ¢ 


Starrett Co., L. 8S., Athol, Mass. 

Wyke & Co., J., E. Boston, Mass 

Machine’Screws 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
oT Works, Gloucester City, | 


Welis hias, co., Greenfield, Mass. 


Measuring Machines 


Rogers, John M., Boat, 
Drill Works, Gloucester City, 
N. J. 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi- 
dence, I 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Providence, 
 & 


Starrett Ce, i Mass. 


Milling Attachments 


S., Athol, 


| The Adams Co., Dubuque, Iowa. 


m i. ] 


| Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

| Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 


| Bement, 


Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Plain ' 

American Tool Wks. Co., Cin., O 

Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., 
cinnati, 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

-< ~m Mfg. Co., Milwaukee, 


Cin- 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Whitney Mfg. Co., Hartford, Ct 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 
Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Jeaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Grant Tool Wks., Franklin, Pa. 
| Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mach. Tool Wks., Phila 
delphia, Pa. 
Niles Tool Works, New York 
Pratt & Whitney Co Hartford 
Conn 


Gage & | 


MACHINIST 


Milling Machines, Universal 
Amer. Tool Wks. Co., Cincin., O 
Dement, Miles & Co., New York. 
Brown & — Mfg. Co., Provi 
dence, R. 
Cincinnati Milling Mach. Co., 
cinnati, O. 
Garvin Mach. Co., 
Hendey Mach. Co., 
Hill, Clarke & Co., 
Kempsmith Mfg. Co., 
Wis. 
Blond Mach. Tool 
Cincinnati, O. 
Niles Tool Works, New York 
Waltham Watch Too! Co., Spring 
field, Mass. 


Milling Machines, Vertical 


Cin 


New York. 
Torrington, Ct 
Boston, Mass 

Milwaukee, 

 * 


Le Co., 


Bement, Miles & Co., New York 

Lrown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Clough, R. M., Tolland, Conn 

Garvin Mach. Co., New York 

Ingersoll Mill. Mch. Co., Rock 
ford, Ill. 

Newton Mach. Too! Wks., Phila 
delphia, Pa. 

Niles Tool Works, New York 

Pratt & Whitney Co Hartford 
Conn 

Mortising Machines, Chain 

New Britain mach. Co., New Brit 
ain, Conn. 

Molding Machines 

The Adams Co., Dubuque, lowa 

Tabor Mfg. Co., Philadelphia, Va 


Webster & Perks Too! Co., 
field, O 


Molds, Soft Hammer 
Field, Chas. Il Lr 


Molds, Vise Jaw 
Field H., bre 


Spring 


wWidence, KR. I 


Chas vidence, KR. | 


| Motors, Electric 


Cc & C Electric Co., New York. 


Crocker-Wheeler Co., 


General Electric Co., New York. 
General Incan. Arc Light Co., 
New York. 


| Jantz & Leist Elec. Co., Cin 


Northern Elec. Mfg. Co., Ma‘divon, 
Wis 
Robbins & Myers Co., Springfield, 


Ohio. 
Roth Bros. & Co., Chicago, III. 
Sprague Electric Co. .. New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., 
Westinghouse Elec. 
Pittsburgh, Pa. 


Mfg. 


| Nut Tappers 


See Bolt and Nut Machinery. 


| Oil Cups and Covers 


Bay State Stamping Co., Worces- 


ter, Mass. 
Bowen Mfg. Co., Auburn, N. 
Crane Co., Chicago, 
Lunkenheimer Co., Cincinnati, O 
The Winkley Co., Hartford, Conn. 


Oils 

Houghton & Co., E. 
phia, Pa. 

Packing, Metallic 

U. S. Metallic Packing Co 
delphia, Va 

Packing, Steam Joint 

Jenkins Bros., New York. 


3. 


F,, Philadel 


Ph 


Pans and Tote Boxes 
Ibourne & Jacobs 
lumbus, © 
Pans, Lathe 
New Britain Mch. Co., 


Ki Mfg. Co., ‘ 


New Brit 


ain, Conn. 

Patents 

Anderson & Co., E. W., Washing 
ton, D. C. d 

Baldwin, ~~e wil & Wight, 
Washington, D. ¢ 

Bevans, James W., Washington, 
dp. Cc 

Copp & Co., Washington, D. C. 

Cromwell, W. 4H., Washington, 

re thing ham, N. L., New York 

Patent Title & Guarantee Co., 
New York. 

Stevens & Co., Milo B., Washing 
ton, ID. C 

Pattern Shop a 

American Machinery Co., Grand 
Rapids, Mich. 

taker Bros., Toledo, O 

Fay & Scott, Dexter. Me 

(Greaves, Klusman & Co., €1n (> 


Ampere, N. J. 


Chicago, Ill. 
Co., 


Patterns, Wood 


Gobeille Pattern Co., Cleveiand, O. 


Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn 

Merrell Mfg. Co., Toledo, O 

Oster Mfg. ¢ Cleveland, © 

Saunders’ Sons, D., Yonkers, 

Wells Bros. Co., Greenfield, 


Bridgeport 


N.Y 
Mass 
Pipe Fitters’ Tools 


Saunders L., Yonkers, N. ¥ 


Sons, 


Standard Tool Co., Cleveland, O 

Pipe and Fittings 

Crane Co., Cuicago, Il. 

Pianer, Jack 

Armstrong Kros. Tool Co., Chi 
cago, Ill. 

Planers 

Amer. Tool Wks. Co., Cincin., O 

Bartlett, E. E., Boston, Mass. 

Belmer-Eames Tool Co., Cin., O 

Bement, Miles & Co., New York. 

betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 

Cleveland Punch & Shear Wks 


Co., Cleveland, O. 
Detrick & Harvey Mch. Co., Balt! 
more, Md. 
Flather Planer Co., Mark, Nashua 
mu. EH. 
Garvin Mach. Co., New York 
Gray Co., G. A., Cincinnati, O 
Harrington, Son & Co., Hdwia 
Philadelphia, Pa. 
Ilendey Mach, Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mase. 
Niles Tool Works, New York. 
New Haven Mfg. Co., New Haves 


Conn. 
Newton Mach. Tool Wks., Phila 
delphia, Pa. 
Pond Mach. Tool Co., New York. 
Sellers & Co., Wm., Phila., Pa. 
Whitcomb Mfg. Co., Worcester 
Mass. 
Woodward & Powell Planer Ce. 


Worcester, Mass. 
Pianers, Portable 


Morton Mrz Co., Muskegon 
Heights, Mich 

Underwood & Co., H. B., Phils 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co., New York 

Franklin Mach. Wks., Phila., Pa. 

Newton Mch. Tool Works, Phile 
delphia, Pa. 

Pond Mach. Tool Co., New York. 


Underwood & Co., H. B., Phila.,Pa 


Presses, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach Co., Bridgeport 
Conn. 

Bethlehem Fdry. & Mch. Co., Se 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Profilers 

Garvin Mach. Co., New York. 

Pulleys 

Howard Iron Wreks., Buffa N. 3 

Poole & Son Co., Kobt., Balt 
more, Md 

Reeves Pulley Co., Columbus, Ind 

Pulleys, Friction Cone 

Evans Friction Cone Co., Bostoa 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co., lea 
dianapolis, Ind. 

Pulley Turning and Boring Machines 

Harrington, Son & Co., Edwin 
Philadelphia, Pa 

New Haven Mfg. Co., New Haven 


Conn 
Niles Too! Works, New York. 


Pumps, Hydraulic 


Watson-Stillman Co., New York 

Punches, Power 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 


Cleveland, O. 


Hilles & Jones Co., Wilmington, 
Del. 
Long & Allstatter Co., Hamilton, 
Ohio 
Knife & Ma 


Pitts 
(io 


urgh Shea 
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Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem Fdry & Mch. Co., Se. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Racks, Tool 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., Worcester, Mass. 


Racks, Cut 

Van Dorn & Dutton Co., Cleve., O. 

Reamers 

Chadwick & Co., G B., Ports 
mouth, N. I. 

Cleveland ‘iwist Drill Co., Cleve- 
land, O. 

Clough, R. M., Tolland, Conn. 

Morse Twist Drill & Mech. Co., 


New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 


Drill Wks., Gloucester City, 
N. J. 

Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. H 


Recorders, Speed 
Starrett Co., L. S., 
Rheostats 


General Incan. 
New York. 


Athol, Mass. 


Are Light Co., 


Riveters, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 

Jement, Miles & Co., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 


Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Roller and Ball Bearings 

Ball Bearing Co., Boston, Mass. 

Roller Bearing & Equip. Co., 
Keene, N. H. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 


boro, Pa. 
Pratt & Whitney Co., Hartford, 
Conn. 


Safety Valves, Pop 

Crane Co., Chicago, Il. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 
Cleveland Punch & Shear Works 
Co,, Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delpbia, Pa. 
Pratt & Whitney 

Conn 


Co., Hartford, 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, Va. 


Schools, Technical 
Ohio State University, Columbus, 
Ohio. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Mch. Screw Co., Cleve- 
land, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mech. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, II. 

Potter & Johnson Co., Pawtucket, 
x. 7 


Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor 


Mach Co., Windsor, Vt. 
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Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Cleveland “Machine Screw Ce. 
Cleveland, Ohio. ; 
Windsor Mach Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Davis Iron Works, F. 
Colo. 

Dawson, John H., Chicago, Ill. 

Doan & Co., J. B., Chicago, Ill. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Machinery Exchange, Chicago, Il. 

Marshall & Huschart Mchy. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works, New York. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
fork. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Oil 


M., Denver, 


Amer. Tool & Mch. Co., Boston, 
Mass. 

Springtield Separator Co., Spring- 
field, Vt. 

Shapers 

Amer. Tool Wks. Co., Cincin., O. 


Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
i. 


New York. 


Garvin Mach. Co., 
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Sprocket Chains 
See Driving Chains. 


| Stamps, Letters and Figures 
Schwerdtle Stamp Co., Bridgeport, | 


Twist Drill & Mach. Co., | 


Conn. 


Stampings, Sheet Steel 





Automobile & Cycle Parts Co., | 


Cleveland, O. 

Steel, Sheet 

Automobile & Cycle Parts Co., 
Cleveland, O. 

Ward & Son, Ts 
Mass. 


Edgar Boston, 


Steel, Machinery 
Ward & Son, Edgar T., 
Mass. 

Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., N. Y. City. 
Straightener, Screw 
Towsley Mfg. Co., J. T., 


Boston, 


Cia., 0 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn 

Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Tapping Machines and Attachments 


| Baker Bros., Toledo, O.— 
The Beaman & Smith Co., Provi- | 


dence, R. I. 


| Whiting Fdry. 


February 20, 1902. 








Trolleys and Tramways 

Brown Hoisting Machy. Co., N. Y 
City. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh 


ton, N. Y. 

Link Belt Engineering Co., Phila 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Equip. Co., Har 
vey, Ill. 

Yale & Towne Mfg. Co., New York 


Turret Machines 


Amer. Tool & Mch. Co Boston 
Mass. 

Automatic Mach. Co., Greenfield, 

Mass. 


Barker & Chard M. T. Co., Cin., O 

Bradford Mach. Tool Co., Cincin 
nati, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Cleveland Mach. Screw Co., Cleve 
land, O. 

Dreses, Mueller & Co., Cincin., O 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Grant Tool Co., Franklin, Pa. 

Hili, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Macn. R. 
Cincinnati, O. 


Tool Co., K. 


| Lodge & Shipley Mach. Tool Co. 


| Bickford Drill & Too! Co., Cin., O. | 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O. 


Garvin Mach. Co., New York. 


| Geometric Drill Co., Westville, Ct. 


Hendey Mach. Co., Torrington, Ct. | 


Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Morton Mfg Co., Muskegon 
Heights, Mich. 
New Haven Mfg. 
Conn. 
Niles Too! Works, New York. 
Potter & Johnston Co., Pawtucket, 


i 5 
Steptoe & Co., John, Cincinnati, O. 


Co., New Haven, 


Shears, Power 
Bethlehem Fdry. & Mch. Co., 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Cleveland Punch Wks., 

Cleveland, O. 
Hilles & Jones Co., 
Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 
Pittsburgh Shear 
Co., Pittsburgh, 


So. 


& Shear 


Wilmington, 


Knife & Mch. 


Shears, Rotary 


Gould & Eberhardt, Newark, N. J. 


Pratt & Whitney Co., Hartford, 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 


Webster & Perks Tool Co., Spring 
field, O. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, II. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cincinnati Screw & Tap Co., Cin 
cinnati, O. 

Crane Co., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Co... 


| Threading Dies, Opening 


Errington, F. A., New York. 


| Geometric Drill Co., Westville, Ct. 


Bethlehem Foundry & Mach. Co., | 


So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Shelving, Shop 

New Britain Mach. Co., 
ain, Conn. 

Slide Rests 

Bartlett Co., Ek. E., Boston, Mass. 

Reed Co., F. E., Worcester, Mass. 


New Brit- 


Springs 
Cleveland Wire Spring Co., Cleve- 
land, O. 


Slotters 

Baker. Bros., Toledo, Ohio. 

Bement. Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool 
delIphia, Pa. 


Wks., Phila 


| Niles Tool Works, New York. 








Jones & Lamson Mch. Co., Spring 
field, Vt. 

Pratt & Whitney Co., 
Conn. 


Thread Cutting Tools 

Hart Mfg. Co., The, Cleveland, 0. 
Pratt & Whitney Co., Hartford, Ct. 
Rivett-Dock Co., Boston, Mass. 
Tool Holders 


Armstrong 
eago, Ill. 
Hill Tool Co., 


Hartford, 


issros. Tool Co., Chi 


Anderson, Ind 


| Tools 


See Machinists’ Small Tools. 


| Transmission Machinery 


Allston Foundry Co., Boston, Mass 
Caldwell & son Co., H. W., Chi 
eago, Ill. 


Link-Belt Engineering Co., Phila 
delphia, Pa. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 


| Reeves Pulley Co., Columbus, Ind. 





Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 

Leland & Faulconer Mfg. Co., De 
troit, Mich. 

Washburn 


MASS. 


Shops, Worcester. 


Trucks, Shop 


Towsley Mfg. Co., J. T., Cin., O 


Cincinnati, O. 
Niles Tool Works, New York. 
Pearson Mach. Co., Chicago, III. 
— & Johnston Co., Pawtucket, 


Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Turrets, Carriage 

Fay & Scott, Dexter, 

Twist Drills 

Cleveland Twist Drill Co., 
land, O. 

Etna Mfg. Co., New York. 
Morse Twist Drill & M. Co., New 
Bedford, Mass. 
Standard Too! Co., 


Me. 


Cleve 


Cleveland, O 


Valves 


| Hloward Iron 


See Steam Fittings. 

Vises, Metal Workers’ 

Wrks., Buffalo, N. \ 

Merrill Bros., Brooklyn, N. Y. 

Parker Co., Chas., Meriden, Conn 

Walworth Mfg. Co., Boston, Mass 

Vises, Pipe 

Curtis & Curtis 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y 

Walworth Mfg. Co., Boston, Mass 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O 

Hendey Mach. Co., Torrington. Ct 

Pratt & Whitney Co., Hartford 
Conn. 

Vises, Wood Workers’ 

Emmert Mfg. Co., Waynesboro, Pa 

Wyman & Gordon, Worcester, 
Mass. 

Welding Machines 


Long & Allstatter Co., 
Ohio. 


Co., Bridgeport, 


Hamilton, 


Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 

Williams & Co., J. H., Brooklyn, 
i i - 


Worm Hobbing Machines 

Grant Tool Wks., Franklin. Pa. 

Pratt & Whitney Co., Hartford 
Conn. 


Worm Gearing 

Albro-Clem Elevator Co., Philadel 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., Kk. D., Pittsburgh. Pa. 

Van Dorn & Dutton Co., Cleve 
land, O 


Worm Milling Machines 


Cleveland Mach. Screw Co., Cleve 
land, O. 

Pratt & Whitney Co Hartford 
Conn. 











Ss 


38 


@) 


Pa. 


ve 





February 27, 1902 


An Automatic Recording Machine. 
BY E. C. OLIVER 
In conducting tests of steam, gas | 
other engines or machines it is the usual 
custom to employ a number of observers 
who, at stated intervals or at a predeter 
mined signal, take simultaneous readings 
of various instruments, the interval be- 
tween these readings being from one to 
fifteen minutes, varying with the nature 
of the test The data obtained in this 
manner are afterward averaged or othet 
wise “worked up” and the results are 
accepted as indicative of the average per 


formance of the enginethroughout thetest 
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Che machine described in this article 
was designed by the writer for the put 
pose of overcoming these uncertainties by 
recording on a continuous strip of paper 
the momentary changes of conditions 
throughout the test, thus producing in the 
end a sort of graphical log to be used as 
a basis of calculation for the final results 
llustrations, Figs. 1, 2 


and 3, show front. rear and overhead views 


The halt-tone 


of the machine, and Figs. 4 and 5 show 
some of its details. It consists essentially 
of two parts: the paper feeding mechan 
ism and the recording mechanism. <A sup 


ply of paper is carried on a roll supported 
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FIG, | FRONT VIEW OF RECORDING MACHINI 

lf the conditions are fairly uniform dut vy shat Fig. 4. The sheet is led up 
ng the tests or if the changes are gradual, ward ov iorizontal brass plate to 

extending over several readings, this” pair of rolls & and /, over which it passes 


method may give results sufficiently ac 


curate for any practical purpose; if, how t 


ever. the changes are frequent and con 


siderable it 


passes to a receiving 


in an @ Shape, to give the necessary fric 


ion for feeding From these rolls 
on shaft H Phe 


1 amount, the simultaneous paper is fed torward by the motion of thi 

readings may or may not represent the engine or machine under test, connect 
average conditions since the previous ob being made between the engine shaft and 
servation and a factor of uncertainty is driving shaft B of the machine by a light 
introduced in the results The question steel rod The driv:ng shaft B extend 

f the accuracy or reliability of such tests to the opposit de of the machine, whe 
is been the subject of a number « { dis Ss 1 t10Nn ed ed hr Q i worm 

issions from time to tin n the tecl nd gt ft 100 to I \ pin 
journal n the <s worm gear t 
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The four pens to the 


ible pens in front 
right are connected through a system of 
levers to the armatures of clectromagnets, 
so. that 


the closing of a circuit by any 


means will cause one of these pens to 


shift, thus indicating by a jog in the line 
some movement a record of which is de 
The the left 
which slide on a 


sired. pens at are held in 


runners circular bat 
hey are actuated by light cords attached 
to the 
mn either 


under side and led over pulleys 


side of the machine to a mov 


ing part of the instrument 


the extent of 


engine or 


whose movement it is de 


sired to record 
The pens are shown in detail in Fig. 5 


he pen proper is in the form of a small 


tube and bears against the paper at an 


ingle. The supply of ink is carried in 


i well just behind the pen, the flow being 


btained by means of very small wicks 


which extend from the bottom of the well 
to a point near the tracing end of the pen 

In the electrically operated pens the joints 
vetween the several levers are made by in 


serting strips of very thin spring. steel, 


hereby obviating much of the lost motion 


ind friction of pin joints. The pens may 


ill be raised from the paper simultaneous 
the 


vy by the action of a lever at side 


f the machine 
The method of connecting the machin 


ior taking a record from a gasoline en 


gine ‘s indicated in Fig. 6 and a portior 


f the record of this test is shown in Fig 
made by 


Che upper line is connecting 
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the terminals of one electromagnet to a QO 

clock which makes contact at stated in 
tervals, fifteen seconds in this case. The 





second line is made by attaching a brass 
‘ontact piece to the engine in such a man 
ner that the lever which injects the gaso 
ine charge will strike it at each injection 
thus making contact and causing the pen 
‘onnected with it to make a jog and indi 
‘ate an explosion. The third line repre 





sents revolutions, contact being made a 
each revolution of the side shaft, eacl 
mark representing one cycle or two revo 
lutions of the engine. To make the fourth 





ine, a push-button is attached to the in G. 4. PAPER FEEDING MECHA 
licator in such a way that when the pencil 
is pressed to the paper, electric contact 
is made and the recording pen is pushed 
ut, in which position it remains so long 


is the indicator pencil is in contact with 5‘ J 
T f rT a tT 
the paper. The effect is shown at 4, the = J Jv / J [ 





























liagram covering six explosions wea _—— 
The speed curve is obtained by con fi apenas ——— = a | 
iecting one end of a cord to an arm a i ] | 
tuated by a centrifugal governor mechan —<— —_ 
ism shown in Figs. 1 and 2. This cord 7 ] 
extends upward over a light pulley across my 
the machine over a similarly placed pulley = 
ind downward. A light spring connected 
to this end of the cord effects its return 
motion when.drawn in the opposite direc (e —— \ aa —l 
tion through the action of the speed mech M va LJ \ | — 
inism. Near the middle of this cord is at } a 
tached the runner carrying the speed pen Yo D i | 
Any movement of the governor below | 
jue to a change of speed, will instantly 1) <p, 
show a corresponding movement of the | 
ven above. DD — 7 
The method of obtaining the line repre a \ pH 
senting horse-powers may be seen by ref } 
‘rence to Fig. 6. The brake arm is shown 
esting directly on the piston of an hy $) ) 2) 
lraulic cylinder, the area of which is one aa ~~ 
half of a square inch. A small pipe cor 
nects this cylinder with the cylinder of 
1 steam-engine indicator attached to the 
side of the recording machine. The sys 
em being filled with oil by means of the e (© , 
pump shown in Fig. 6, any pressure in Frict atin 
posed by the brake will be transmitte 
» the under side of the indicator pistor 1G & DI 1F MECHANISM 
raising it against the resistance of the usual 
spring. The upward movement of the arn 
s thus a measure of the pressure at the end ith th ndicator ed in the previo n in eile e pres 
f the brake arm and consequently of th test for recording horse-powet! he line iT lhe irve 1 librated by taking 
horse-power This movement is trans representing horse-power was obtained number of indicator diagrams from the 
nitted to the pen above by means of a_ through the motion of the engine gover engine throughout t the time ot 
‘ord in the same manner that the speed or by connecting a cord to a vertically taking and the governor position in eacl 
s indicated moving arm. This cord was led by meat ise being automatically recorded. In thi 
At the point marked B the load was of pulleys to a pen on the machine in way the horse-power may be computed f 
‘onsiderably increased by tightening the manner similar to that already explained he various governor positions and a scale 
brake. The effect on the speed and num Thus any movement of the governor up made which, when moved along the line 
ber of explosions is apparent or down was instantly shown in its true will indicate the horse-power for each rey 
Fig. 8 shows a portion of a record taker umount by a movement of the recording lution, if nec ' While subject t 
from a Corliss engine in the power plant pen on the paper ight error, this method greatly 
if the Champaign Electric Light and Pow This line then really giv a record ot ts in studying the performance of 
‘+r Company. The engine furnishes power governor positions; yet, as cut-off . 
for a street railway The first five line rectly affected by the position of the gov lig ) p I cord of 
vere made by methods similar to those ernor and as the mean effective pressure ling test on the B Fo R 
ised in the gasoline-engine test. The is dependent on the cut-off, provided the | vith the dynamometer car of the 
steam pressure was obtained by connect steam pressure is constant, the same pos rsity of Ill | his re d the 
g the steam pine t ibov the throttl: tor of the governor vil t anv time @ive I ne time the 
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d mile posts rece rd 


push-button. The 


rding characte 


fourth 


motion being giver 
n g 


speed recordet! 


draw-bar pull, 1 tained by connecting 


the indicator on the recording machin 


with the pressure side of the hydrauli 


cylinder against which the locomotive 


Che 


was made by means of a 


pulls sixth record, which indicates 


curves, specially 
onstructed level 


+) 
Ne Cal 


mercury 


placed dc! 


The records are in this manner all traced 
to the same scale of time or distance and 
all collected on a single sheet, thus greatly 
facilitating the process of working up and 
at the same time greatly decreasing the 
possibility of error due to incorrectly 
marking the several individual records. 
The records shown have many interest 
ing details which a slight observation will 
disclose. Numerous other experiments or 


operations may be suggested in which a 


machine of this can be utilized fo 


the 


sort 
purpose of obtaining useful 
University of Illinois 





Prot 


versity, 


of the Colorado State 


out 8o 


Rowe 


recently thawed feet of 


frozen water pipe in 25 minutes by passing 


through the pipe an electric current of 160 
stated 


amperes, voltage not 
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RECORD FROM 


The Economics of the Premium Plan—Objec- 


tions Considered and Answered. 


I A. HALSEY 


st question to be 


The fit 


adoption of the 


decided after the 
plan has been determined 


upon is the rate of the premium—that is, 


what proportion of the value of the time 


saved is to be given workman wh« 


O the 


Say ed it 


*ixtracts from lecture before the me 
chanical engineering students of Cornell Uni 
versity. ‘The tirst part of the lecture was a 
restatement of the system, with comparisons 
between it and the day’s work and _ piece- 
work plans. As readers of the AMERICAN 
MACHINISrT are already familiar with this 
aspect of the subject it is omitted from these 
extracts. 


OTTO GASOLINE ENGINI 


his there is a perfectly clear prin 
that 


the one which we 


guide us and principle is 


use in buying 


anything whatever with money, viz., 


pay what is necessary to get what is want 


ed but to pay no mort If we hay 


fence to paint or a roof to shingle, the 


only principle we ever think of 


get the 


following 


in order to work done is to pay 
; 
I do it. If 


enough to induce someone to 


1 


we offer less than that, the work will a 


indone, while if we pay more the surplus 
So here A 


working at 


s a simple gratuity. work 


ian Nas Deen 


the usual pace 


nd has been paid the usual daily wages 
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lf we wish to induce him to do more, ws Oss . / 


j 
| 


should offer enough as a premium to 





duce him to make the extra exertion, and 


no more. If we offer too little he wil 3 t 
reject the offer, the offered returns being | me t 
too small to recompense him for the effort is 

and the desired increase will not be ob cei: 

tained. On the other hand, if we offer to Ss ; 


much, the surplus, as in the case of paint 
ing the fence or shingling the roof, is 
simple gratuity. 

Looked at from this standpoint it is 
clear that there can be no single rate of 


> 
ee 
KS 
f 
Se, 


payment which will apply to all classes Le } 
of work. In the machine shop, for ex f 
ample, increased output is largely a matte: ¢ { 


ot intelligence. The workman uses coarser 
feeds, higher speeds and deeper cuts. H¢ 


has several tools at hand and grinds on 


"45 Sec. 
ns cad 
eee 


rrr 


while another is at work, so that, as soon 
as one is dull, another may be slipped 


Wy wy" 


into its place without loss of time. In 
other words, he crowds the machine rat! 
er than himself. Inthe blacksmith shop o: 
foundry, however, increased output can 
be secured only by actual increased mus | 
cular effort by the workman. It is clear 
that in the first instance a smaller prem 
um will suffice than in the others 


[ have always considered this featur: 





of the plan, whereby the incentive car 


iil 
D 


be graded according as the work is labori 


Rails Leve 


Time 
Grades and etc 
et A ol oe — Se ae 
Speed 
Base Line for Speed 
, ~ ape MO afr pedi , 
raw Bar Pull 
Base Line for Draw Bar Pull 
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CAR TEST 
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ous or not, to be one of its best features = = 
. . . | 
though it has attracted less attention than Z — 
. «. 
it deserves. oft } . < 
Looki.g at the premiums when settled S ; 5 2 
in accordance with this simple principle 4 < 
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we learn several things, of which the first 
is that they are in no sense bonuses or 
gratuities, but that, on the contrary, they 
are, in the fullest sense of the word, 


carnings 


As well call the increased earnings of 
the American over the European work 


man gratuities as to call these premiums 
We are all glad to believe 
eff 


by that name. 
that the 
cient and that he earns more money 


American workman is more 
than 
he European workman, though the fact 
The 
trader explains it by saying that the Amer- 
gets 
while , the 


s explained in different ways. free 


ican more because he does more, 
simply 
that he 
more because he gets more 30th agree, 
that the output 


increased earnings go together and 


protectu ynist 
effect 


reverses 


ause and and says does 


however, increased and 
the 
that the one justifies the other, as indeed 
is self-evident. The premium plan simply 
carries the process a step further and pro- 
the effi- 


labor is 


poses a permanent increase In 


iency of labor, and if efficient 
worth more than inefficient labor, then the 
premiums paid for and to secure increased 
efficiency are absolute earnings and in no 
possible sense gratuities 

In this connection it should be said that 
the name premium plan is not and never 
has been entirely satisfactory, because the 
term premium carries with it the idea of 
i bonus or gratuity. I searched the Eng 
lish language through for a better term 
and for a time I had a leaning toward the 
dividend plan, the word 

division of something 


term because 
dividend implies 
that has been earned. The word is, how- 
identified 


used it 


ever, with a division of profits, 


and to have here would have in- 


confusion with the profit-sharing 
plan The 
idopted, 


but because it was less unsatisfactory than 


volve d 


word premium was therefore 


not because it was satisfactory, 


iny other available word. 
Looking at the premiums when settled 
in this way, we learn, secondly, that they 


do not need to be cut from time to time, 
that, so 


duction do 


but ong as the methods of pro 
not change, the rates may be 
The 


‘reasing the workman’s earnings as a re 


permanent plan contemplates in 


ward for increased effort by himself. 
Should the proprietor introduce a new 
labor-saving machine, it would be eco 


nomically wrong to continue the old rates, 


since the increased output of the new ma 


hine is not the result of the workman's 
efforts. Under such circumstances a new 
base time must be determined and the 


premiums be based on that 
If the rates have been settled in accord- 


ance with this principle there need, how 


ever, be no change in them so long as 
the methods of production remain the 
same, and indeed there must not be. Such 


cuts would introduce the objections of 
piece work and destroy the workman’s 
confidence in the system and with it his 
incentive to further effort. To cut the 


rates is to kill the goose that lays the 
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golden egg. It is essential that the limit 
to the workman’s earnings shall be set 
by his own capacity to produce, and not, 
as with piece work, by an arbitrary ruling 
of the office 

It has often been objected that the pro- 
prietor may cut the rates if he chooses 
and that after all the plan still has the 
same fundamental objection as piece work. 
True, the plan does not make rate cutting 
impossible, but it does make it unneces- 
and Smaller 
rates than those determined by this prin 


sary unprofitable. initial 
ciple would have been less profitable to 
the employer and to cut them when once 
set would not only lead to less profitable 
rates, but it would stop further progress 
by destroying the workman’s confidence. 
Under this plan it is to the employer’s 
not to while, as has been 


interest cut, 


shown, under piece work such cuts are 
sooner or later forced upon him. 
With 


see, thirdly, that with a single limitation 
secured an ideal economic con 


the rates set in this manner we 


we have 
dition—a condition under which and un 
der given methods of production we will 
obtain the highest possible production and 
the lowest possible cost, while the work- 
the 
economically 


highest 
entitled. In 


we will secure the maximum 


man will receive wages to 
which he is 
other words, 
possible efficiency of plant. 

The limitation referred to is this: In 
all th’s we are at bottom depending upon 
the intelligence, ability and initiative of 
the workman to increase his output. Mr. 
F. W. Taylor has put into use at the Beth 
lehem Steel Works a rate-fixing department 


and a system of instructions to the work 


men by which they are told just now to 
produce the maximum output. With a 
given amount of material to come off of a 
given piece of work there is a certain 


combination of feed, speed, depth of cut 
and shape of tool that will accomplish the 
work quicker than any other combination 
This 


the mater‘al operated upon and upon other 


combination depends largely upon 
conditions, and its determination is a mat- 
ter of extended inquiry, expert analysis 
of data and expert calculation. It is not 
to be expected that the average workman 
will be find 


as one specially 


this combination as 
skilled at it 
favor, l 
doubt that Mr. Taylor’s method will pro- 


luce 


able to 
accurately 
and, where conditions have no 
still better results than can the un- 


guided efforts of the average workman 
Mr. Taylor has devised a system which 
meets the peculiar conditions with which 
he was surrounded with remarkable suc- 
but I do 


wide application 


cess not believe that it is of 

Considering the premiums as set in this 
way and considering also the rates which 
experience shows to be sufficient, we learn, 
fourthly, the fundamental defect of piece 
work—tts initial incentive is too high; that 
is, it offers a reward for increasing the out- 
put which is larger than is necessary to 
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produce that increase and larger than it 
is economically possible for the employer 
to continue to pay. It is from this defect 
that all the difficulties 
spring. 

When it comes to the actual setting of 
it must be owned that 


with piece wor! 


the premium rates, 
our guiding principle gives us but little 
help, but that is equally true of it as aj 
The 


have to face is that, whereas if we have 


plied elsewhere real difficulty w 


fence to paint or a roof to shingle, we 
have a large body of experience to draw 


upon, in the matter of premiums the body 


of available experience is small. In the 
one case the custom of the locality settles 
for us what rate we must pay, whereas in 
the other, custom has not yet been estab 
lished. In this matter I am satisfied that 
the tendency is to set the rates too high 

that is, 
future the employer will be apt to find, a 


to set them so high that in the 


with piece work, that another workman 
would be glad to take the work at a lower 
if that The 
rates actually paid range be 


rate rate were guaranteed. 


premium 


tween one-third and one-half the wag: 
rates. The former figure for machine 
hop work I regard as al right, but tl 
SI < egard as about right, bu i¢ 
latter, except in shops which were unde 


1: 


a high state of efficiency before the adop 


tion of the plan, I regard as dangerou 


In my own use of the system in Canada 





the highest rate paid to men was one-thir 


the wages rate, and it ranged from this 
down to one-quarter, and this rate seemed 
there to be ample, although the lowest of 
At the same 


wages, sal 


which I have any knowledge 


time everything in the way of 


aries and income is on a smaller scale ir 
Canada than here, and the rate would 
probably be too low here 


\ further divergence of practice ex! 
te rhe 


fixed percentage 


usual practice 


‘egarding these ra 
is to give all workmen 


of their wages rates—a practice which, of 


course, makes most of the rates fractiona 


and thereby adds to the labor of calculat 


ing the premiums. Mr. A. A. Fuller, of 


Providence, R. I., after several years ex 


perience with the system at the Builders 


Iron Foundry—which is not a foundry 
but a machine shop with a foundry at 
tached—had an opportunity to apply his 


experience and start anew at the Provi 
Works. At the last 


named place he adopted a fixed rate of & 


dence Engineering 


cents per hour for all machine shop lab 
| 


I 
a rate which is one-third the wages rat: 


for men getting $2.40 a day, and probably) 
averages about one-third for the ent 
force. This method avoids fractions 1 
the rates, and, moreover, it is divisible by) 
4, and inasmuch as time records are 


kept more minutely than for quarter-hout 


periods, fractions never enter the pre: 
iums at all, which is a great convenien 

in the bookkeeping. My own practice 

Canada that 
the rate was uniformly 5 cents per hour, 
and I had a second rate of 3 cents for ap- 
Others, as 


was similar to this, except 


prentice boys already ex- 
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lained, have adopted quite different met! tween the 
! i 
ids of calculating the premiums where in fact none exists. However much disproving, prov: he equity of 


As regards a general proof that the we may believe and savy that in a general sion and of the pru le given f 





system really works as outlined, I have way the interests of employer ; ( m ox the { f 
ilways regarded such proof as superfluous. ployee are identical, we nevertheless t \ 

t seems to me about as necessary to prove y assume and tak granted that t ( dow 

hat water will run downhill as that met matter of immediate wages their interest must ro oh t ring 

vill work for money, or that they will clasl Che relations between them a le 

vork harder for large amounts than for essentially those of buyer and seller, and — lars 

mall. It must be remembered that if th s the interest f the buyer are wit \ \ 

ystem fails to work, the results are sim and those of the seller with high p . \ 

ly nil; that is, the results must be either t would app e the teres tt | e tl 
Ositive or zero, they cannot possibly be employer wit! w and those of the work n ¢ \ f 


negative. Ejither the system increases ou man with gh wage This i 
put, reduces cost and increases wages or hose h hicl 


simply does nothing [In other words, whole falsehood, and it is a half truth | y to dispense gratuitic 





o risk, beyond some trifling initial e» cause in this statement we have ignore o] rang 
pense, 18 involved in giving it a trial r torgotten that tl parties measure ; menthe drine Sand < 
Che question of the extent of the gair vages in different units. Stating the ca , ” 
nade is, of course, a legitimate one. Sey fully, it becomes Che employer ntet ' : : ; P 
ral tables giving comparisons of the three ests are witl vag her unit ’ a , 
tems affected before and after the adop duct, while tl vorkmal nterest re t ly ss 
ion of the system have been published and vith igh wage r unit We Phe were 
the 13 - -~ 1 1 ] > ror ? nt 
he gains are unitormly greater than would ni ect \ ig intere ‘ | ‘ 
be believed possible These gains are in here, and t premium p tl 
fact so large as to excite incredulitv. M terests bee vy ident If an ¢ p ; , 
i 
| 7 | 1 ] 7 e4¢ + 
1€ rf experience wi not seriously prove! I 2 ( L\ ( cre ‘ t ert \ 
ider a system which deliberately propose wage pe ‘ ‘ ‘ duced w ‘ 
O increase output by 70 per cent. whil per unit of ‘ t bsolutely cl ; 
educing wages costs and increasing daily that the 1 I I th partie | 
vVages DY 25 per cent d | in S hie ‘ nce | ¢ Lie thy 
hat if the plan did about half as well as inited ane : 
eally does ts growtl would be LL vould se t ] . . , t I ( tt 
nore rapid than it is \part from exact \ nd 1 lamenta ect , iE 
‘ 4 ¢ ¢ 1 + ; . 
hgures, which are difhcuilt to get nad I ay ‘ 
mony trom many men in 1 v lines of L he g ‘ 
vol which substantially lanim ely ( t I ( I ‘ . 
iying that the system w: n t na ow thet I gel } ” ' 
ner described, and this testi \ { vhich g s | tf the gain to | f t 
latter I geography ! onality ( give ( ( ne nd el , 
As s the ¢ ise with ne t ’ . roe } vel Sic ; 
i 
ind varied objectio1 e be ed t ject : er vert ; le 
g ’ 
he plan, some sed fundamet ew of \n et y \ , 
conomic and others mer! | soey tee the manele 
I 
practical reason f ( egitimately 
() tl ( ) har ; ' l expec \ | ll b 
I ie ] 1) ad ( . ‘ . } ‘ 
ft all cs the , ( irges that the eC t capacity. pr cle 
workman's time 7 iS 1 1 e pay ‘ C yaa di 
nd that it is econot vy wrong t , Vv" ni 1 More tha 
nize any value attached to it by tine ( ered that dc 
ate paym nt, the irgument being that pay pian the e1 ) ed 
lent by the piece-work syster r it ( f the e< Vn gta 
quivalent, the onl d that ( 1 W ere ( cuaral \ v 
economically sound I ! eo he ‘ titut ) 
Chere are two classe ‘ » take ws of « py fte ‘ 1 t intuit Ss 
his view of the value a of t ste! ( efore d F 
r econo cs and emp ve \ f re d these forbid I manutac t Ss 
umerous class—the \ hemselves turer, unl ected by patent o1 \ ne 
hav 1 Ssvmpat \ vit t] MOPOrs I ( indue profi ’ 
” ef | 
is any € W V of ( g It l ( 
} 
f his vn lab +1 P 5 \ cI c I pr 
] ‘ , 
eS ‘¢ v LT ) 
t gives m mM day pe t Dp 
perati t te? 1 
ear r] true of grades of m , 
trom the laborer who carries a hod to the , , rr cw I 
the only gain which n be left t 
, ° 4 e at ’ ’ : 
resident ot the Unit States Steel Cor ‘ ’ oe 
I I I that dit » the creased produc from { ' 
poration, and it is true of ro : f ee 
poration, and 1 e ot pl factory of give e, and perhap ta V R 
Fecct es ace atiy 1 i . 2 4 : ‘ .] P 
tessions and occupati the of tha Ultimately. the gains due to the ! ne 7 g do w 


difference between the employer's and the operation of the system will be divided uch a mat reward | 
employee’s view of the basis of value in between the rkman and the purchasing lou afing by raising | Viig | 


labor leads to an apparent antagonism be ryurdodic ' r thing t ord 
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jecto1 to get better workmen and com 
petent foremen 

It will be seen that this objection is 


inconsistent with the 


The 


would give all the gains to t 


intithetical to and 


second one cited second objecto1 


e workman 


while this one would give him none ot 
them. 
Che fallacy of this man’s 


statement lies in the limitations of his own 


argument o1 


training and experience. The whole of his 


accumulated knowledge of what const! 
tutes a day’s work is based on a lifetime 
of experience with methods of payment 
which offer no incentive to exertion. He 
has no knowledge of the magnitude of a 
day’s work under incentives, and his ap 
peal. to his lifetime of experience is besid 
The men who have tried incen 
(if there be 


heard with 


the mark 
tives and found them to fail 
such) are entitled to be 
but the 
them can, in the nature of things, know 
While he is 


entitled to his opinions like anyone else, 


any 


respect, man who has not tried 


nothing about their value 


his experience has no application and his 
evidence as a witness or as an expert has 
no value, and is, in short, “incompetent, 
irrelevant and unimportant.” 

Moreover, granting, for the sake of argu 
that a should do his ut 


that a 


workman 
and competent 
determine if he does it, the situation is not 
Do work- 


ment, 
most foreman can 
The real question is: 
their 
manship talent as is available determine 
if they do it? 
cided not with reference to what ought to 
not with 


changed. 


men do utmost and can such fore 


The question is to be de 


be, but with reference to what is 
reference to conditions in an ideal world, 
but We 
crease of output. Shall we accept human 
nature as it 1s and adapt our methods to 


to conditions here Wish an in 


the conditions which surround us, or shall 


we spend our time in a vain search fot 


ideal men and ideal foremen, who are so 


almost nonexistent ? 
the 


scarce as to be 


Finally, please consider fundamen 
tally effect of 


this 


different raising wages in 
them in 


and the 


manner and of 
other whatever. It is the obiect 
object- of all 


ralsing any 


laudable labor unions to 
the 


The prices of all 


raise wages. Suppose, for moment, 
that all should succeed 
commodities would be raised in proportion, 
the increased wages would buy no more 
than before and the final effect would be 
No more wealth being produced, the 
Sup 


for example, 


nil, 
average man would be no better off. 


pose, next, that one union 


that of the coal miners—should succeed 


The result would be an increase in the 
selling price of coal and the gain of the 
miners would be at the expense of all con 
sumers of coal. Suppose, finally, that the 


premium plan should be applied to coal 
mining (and it has been applied to metal 
mining in three cases to my knowledge) 
The the 


miners’ wages but a reduction in the price 


result would be an increase in 


of coal. The miners would be better off, 


but at the expense of no one. They would 
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simply have produced more wealth and 
have profited accordingly, and instead of 
injuring consumers, would have benefited 
them. This sums up the whole philosophy 
of the system. Through it the production 
of wealth is increased and in this produc 
ers and consumers share alike. If the in 
dustrial system of the world is, in a broad 
sense, simply the co-operative production 
distribution of wealth, and if an in 
in the total wealth produced,_ by 


the 


and 
crease 
giving more to divide, increases 
amount available for each individual, then 
the general adoption of the premium plan 
can do nothing less than advance the pros 


perity of all. 





A Diagram for Laying Out Spiral Gears. 
BY J. N. LE CONTE 

The many articles which have appeared 

MacHINist during the 


the 


in the AMERICAN 


past few years on subject of spiral 


gears suggest a few points which may be 
of interest to the In the first 
place it would appear that the diameters 


reader 


of the gears used in filling a-fixed distance 
between shafts may be made to depend 
on the tooth angles which give the max 
imum efficiency, or the least work lost by 


friction. These angles, as have been 
pointed out by Mr. F. A. Halsey (AMER 
ICAN MACHINIsT, Vol. 21, page 24) lie 
in the neighborhood of 45° in the case 
where the shafts cross at right angles, 


being 43° 34’ when the friction of the gear 
£43 34 { 


alone is taken into account, and 52° 40’ 
when the friction of both gear and step 
are considered. A series of calculations 


undertaken by the writer would make it 
appear that the tooth angle should bisect 
the shaft angle in all cases, which would 
make it exactly 45° in the above instance 
Practically, however, the difference is in 
significant, especially as in the article re 
ferred to the efficiency appears to change 
but slightly for considerable variation of 
angle on each side of this maximum. Hav 
tooth angle of 


chosen then the 


the 


ing 


radi can be caleuiated from 


gears, 


the well-known formulas: 


A’cos. (i 
R, ' 
vcos, @ + coe. 
and Rs A - R, 


where FR, and FR: are the pitch radii of the 


tand / the corresponding spiral 


gears, 
angles, K the fixed distance between 
shafts, and y the angular velocity ratio 


As soon as these are fixed, we are con 
fronted by the still further limitation that 


the numbers of teeth on both wheels must 


be whole numbers. If 7? is the diametral 


pitch of the rotary cutter and \V, and A 
the numbers of teeth on the two gears 
N:: ar R, cos. @, 
N:=2 PR: cos. / 


The numbers of teeth thus obtained will 
not in general be whole numbers, but we 
the 


to the ones obtained, and recalculate the 


must choose nearest whole numbers 


case, as 


The 


angles and radii to fit the new 
has been shown in previous articles 


kelriary — 


1902 


direct solution of this depends upon the 
solution of the equation: 
iN? N} 
1+ 2PhK 
cos, @ cos. (0 — @) 


and N.' are the nearest whok 


to the 


In which N, 
numbers of calculated ones, 
and 6 is the shaft angle, or 6 a+ fp. 
\s is well known, this equation cannot be 
for it 


teeth 


solved by any simple means, is of 


the fourth degree, and, though possible of 


solution, such solution is not practical 


Furthermore, there are four real values 
of @ which will satisfy it Graphic meth 


ods of solution, or continued approxima 

The best 
that 
issue of the 


tions, must then be resorted to 
graphic method appears to be given 
by Mr. Robt. the 
AMERICAN MACHINIST, Vol. 23, page 345 
The appended diagram gives a method by 
read off directly 


Bruce in 


which the angle can be 
Having obtained the nearest whole num 


bers of teeth on the gears, find on the 

diagram the point G whose co-ordinates 
t V 

are __2_ and -_—__'_on the inner scales 
2PA FR 

Through this point draw a line or merely 

lay a straight-edge tangent to the curve 

representing the shaft angle. The outer 


scales on the bottom and left will give 


roughly the angles @ and / respectively, 
values of cos.@ 
The 


lines of velocity ratio will facilitate the lo 


and the inner scales the 


and cos. / quite accurately radial 
cation of the desired point, for if the ratio 
be one of those given, the point must lie 


on its line. It will also be noticed that 
for shafts crossing at 90° the position 
of the line gives the des ed angles at 


Its two extremities 


It is interesting to note that two lines 


can be drawn through a given point tan 
\s a mat 


gent to the curves, as shown 


ter of fact, four such lines could be draw: 


provided the whole of the curves were 
laid in, but that portion shown is the only 
portion giving positive angles, 7. c., angles 


within the angle 6. But there will be tw: 


separate positive values of the angle a, 


which, with a given velocity ratio, number 
of teeth and shaft distance, will work cor 
rectly together, giving of course different 
values of the radii. Which of these is the 
one required can always be told as lying 
nearest to the first 
(The 
case of Mr 

tions of the line A E 
found passing through O where the length 


approximation of the 


angle same result is secn in the 


Bruce’s solution. Two post 


of his Fig. 4 can Ix 


is It inches.) If the point G lies on one 
of the curves, the two positions coincide 
(a limiting case), and if it lies on the con 


cave side the solution is impossible within 
the angle 6. 
\s an example of the use of the dia 


gram, take the oft-quoted case of Mr. De 


» G 
Leeuw (Vol. 23. page 30). Here y = *! 
@ 
7, N2’ SN? 32. K 4.468", 6 
_ Vi) "i 
go°, ana /—6. Then——_ —o. 146, Ni , 
227A 2PA 
oO 590 These co ordinates VIVE the 
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DIAGRAM FO \ y lr SPIRAL GEARS 
{ ‘ ’ | 1 | | hat 1; 1 
unt G on the diagram \ through der and then imagine a plane cutting tha ellipse 2a d re 
drawn tangent to the lower part of the cylinder normal to the helix at any point spectively radius of curvature K 
” Curve gives quite accurately cos. @& = the plane will cut trom the cylinder an extren f ae , eax 0 a But 
894, and cos. 0.447, 01 ellipse having one extremity of its minor 
» § 4? ° 
a 26° 25’ and / 62° 25 axis at the point where the helix is cut j, ' ae and R. hence 
freeing quite closely with the result by the plane [The minor axis of this COS. @ R 
; . i ; ae. 2 a ae eae abe 1 
‘rived analytically. If the second line be ellipse will be 24 and the major axis = — 
- - OS ‘ 
rawn through G tangent to the upper 2R . , 
gpeccsnaliivastrlates ee ‘ppc! . If we cut a spiral gear inthe same Th he radius of what might be called 
nner nortion of the curve jit o1 < ‘oO cos. a 
per portion of the curve, it gives: COs. a . . th. sculating spur geat The number 
1 > - pomt Tek hetw > ( Ee 
0 78> and cos. 0.617 or Way = ap = dw ‘ veen two teeth of tos . gear will b 
a 98° 61’ and B <1° 54 the form of the space shown will be the PR 
3 < 5 be) aa \ 
, TT . . true 1 shane which the c rT ust \ 2 fp 
ese fulfill the requirements, for sec Ohi midis rane 2 _ “ oun ‘. ' cos.2 @ 
2 » t > e sHlinse _ oe . 
51° 54’) 4 [cosec (51 <4’) 1.6206 be, and the abov ellipse wil be cut from But , viral gear itself we have 


a >.O a 
5.0828 6.7034 


but which 


to the 


Chere is one more question 


as 


ay be mentioned, and that is 


election of the cutter for the spiral gear 


f we consider a helix drawn upon a cylin 


the pitch cylinder. Now the curvature of 


this normal sect at the point 


gear 


indicated must be the curva 


at the extremity of its 


ture of the ellips« 


minor axis major and 


COS a 
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In conclusion it will appear that the best the right-hand end and a seat is formed panding is partially completed. Fig. 7 
igle for a spiral gear tooth is that bisect- on the end of R, so that with R screwed _ gives the position of the bolster and man 
ig the shaft angle. When the number of against G the passag: through R will be drel at the end of the operation. It wil! 
teeth deduced from this is not a whole closed. In the position shown in Fig. 3. be noticed that the extruded lead ha 
umber, it will be best to choose from the passage is open so that the water in forced the bolster away from the tube end 


he two whole numbers between which it the press cylinder can pass out through leaving the expander entirely free. Thx 
ies, that tending to most nearly equalize the exhaust hose IV attached to the outer lead is removed by the tool, Fig. 8, leaving 
he diameters. The above values are not endof Rk. A slight turn of R by the han-_ the tube, as indicated in Fig. 9. The hook 
laimed to be rigidly correct for anything dle S will close the exhaust opening anda H, Fig. 8, has the handle 7 formed solid 
nvolving so variable a factor as the co further movement will lift the valve Q with the shank, and the sliding weight A 
fficient of friction. They are only in- off its seat and allow the water from P can be used as a hammer with which t 
tended to point out a reasonable ground to flow into the cylinder and move the strike the front end of T and so pull out 
for choice of angle when other features 
f the general design do not interfere. 





The Plastic Pressure Tube Expander. 

\ new tube expander has recently been 
satented by C. V. Burton and is manufac- 
tured by the Newall Engineering Com 
pany, Ltd., 36 Featherstone street, London. 
his expander operates by forcing a lead 
bushing against the inside of the tube in 
uch a way that the lead flows under the 
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xpanding pressure and stretches the tube 
lowly and uniformly until the joint is 
made perfectly tight. The amount of ex 
vansion is not under the control of the 


FIG. I GENERAL VIEW OF THE PRESS 


perator so that there is no danger of the ram. About one-half turn of S is all that is ie lead which comes away whole and 


tl 
tubes being over-expanded on account of necessary to completely control the motion shows little tendency to stick to the tube 


poor judgment on the part of the work- of the pisto The ram is returned by The bulging of the tube inside the sheet 
man. The tubes can be expanded with a hand after each stroke. is controlled by the proper selection of 
Fig. 4 shows the mandrel with the lead the length of the lead bushing, a longer 


bell-mouth outside the tube sheet and 
on the shank ready to put into the tube. bushing increasing the bulging. If it 


bulged more or less inside, or the expan- 
sion can be confined entirely to the thick The head of the mandrel is about 1-32 inch necessary to avoid the bell-mouth on the 
ness of the plate. There is no difficulty smallest 
the lead almost fills the space between the sheet, the expanding must stop before 
the neck of the mandrel and the wall of the end of the tube begins to spread anc 
Fig. 5 shows the parts in place’ the pressure be released so that the bolster 


than the inside of the tube, and tube and yet have the tube project fron 


n expanding satisfactorily the smallest 
izes of tubing which would make the 
process of interest to automobile builders the tube. 


and others dealing with small tube appa ready for expanding, and in Fig. 6 the ex may be partially withdrawn and a “dis 
ratus., m 
Fig. 1 shows the smallest size onthe mar A 
ket at present, which is 3% inches in diam 1 B CA ¥ 
eter and 10 inches over all in length. The F | y [ OF V 





length can, however, be reduced somewhat 





where the circumstances require it. 

Fig. 2 is a section of the small hydraulic 
press that pulls on the mandrel M and by 
distorting the lead bushing L exerts a per 





So 


Gras = 
N VASSSSSS 








~ 





fectly uniform pressure on the inside of 
the tube. The piston or ram O, Fig. 2, has 
three rods R which support the bolster B 
[The mandrel AM is screwed to the front 
head of the cylinder A, so that with the 7 
bolster B resting against the end of the 


tube the press operates to withdraw M 

; , rs Pp I 
gainst the resistance of the lead G 

a : \ 

Fig. 3 shows some interesting details i = " - 
if the valve chamber V, Fig. 1, through Ln 


- > ar’ 
; ia TT ee | “ | ; 
vhich the press is controlled. The water ™ Hi Ve ks oa } 
. . | 
inder pressure comes in through J, being Hi X 
carried by a soft copper pipe about 3-16 Hi | 
] 


ne ore l fo s ; d of rel si 
ich bore forms a kind of swivel so 7 ‘< Wh 


j . —/ Shs / 
that the copper leader shall not be twisted " Cc f 
. . a 4 
J | 
FR me vat 





vy movement of the press. From J suitable 


issages carry the water to the pressure 


chamber P, which is separated from the \ AY” | ' 
chamber 7 by a wall having a seat for the J ) ° 
valve G. The plug N which closes the 
chamber P has a guide formed on the end Ly cs ay 
t WY { American Machinustt 


on which the valve G slides and a spring TE OPM “y 
Q aids the excess of pressure in P to hold al = 
(; against the seat. G has also a face at FIG. 3. SECTION THROUGH VALVE CHAMBER 


pm 
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f the plat t tu are expandes 
\ vithout uly . P ‘ ot 
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] Waterproofing Blueprints. 











karger’ inserted between the plate and L St 
bolster, after which pressure is again put per tube expand 


n, withdrawing the mandrel and most of heet Che copper part of the other 


) " me 
the lead it this sample show n the itsid ent at 
The lead bushings are made in halv: face the impre he s lef f 
nd are cut from sheet lead weighing fron he recess ‘ ce ‘ 
6 to 9g pounds per square toot The ex too] \ 

pense for lead is represented by the differ ) ; cnanded wi 


nce in price between sheet lead and scrap 
Che working pressure naturally vari i 


vith the size of the ram and the size and 





thickness of the tubes, but the small ex 
ander requires for r-inch tubes fron 
1.450 to 1,800 pounds per square inch, and 
2,250 to 2,800 pounds tor 1%-inch tubes 
[he quantity of water necessary for a full 
stroke of the small expander is 13.4 cubic 
nches, and the tool complete weighs 12 
pounds Three sizes are listed by the 
makers, varying in capacity from 0 to 154 
nches for the small size up to 4'4 inches 
for the large size, or with a maximum of 
7 inches by a slight change in the form of 
the bolster The comparatively small 
juantity of water needed makes the oper 
tion by a hand pump possible where ther: 
is no regular hydraulic service obtainabl 
and even then the time necessary for ex 
panding a joint is very short. With wate: 
ervice under pressure the time is from 35 


» 40 seconds per jornt 


The samples of work shown in Fig. 1 


ube that was 1-32 ( he hole | 
ce , , , ' 
hefore expanding and was expanded wit 
slight bell mouth. PB is a similar tube 


134 inches diameter, but was 1-16 inch out 


f round before expanding This sampl 





was expanded in 35 seconds and afte 


wards tested to 3,000 pounds per squage 








inch before there were any signs of leak 


age. There is no bell mouth to this tubs ° FIG. 10. SOME SAMPLES OF WORK DONI 
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directly under the hot iron 
print in a bath of melted paraffin, 
process is hastened, but 


from the surface, unless 


be directly exposed to the weather and not 
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Diagram for the Thickness of Boiler Plates. 
BY JAMES A. BROWN. 

The table of thickness of boiler plates 
at page 92, apart from its intrinsic value, 
is of interest in showing the tendency to 
work out and tabulate all data in constant 
use im any particular line of work. It is 


also of value in showing the Standard prac 
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ce of a prominent manufacturer. It will 
be noted that the table applies to but two 
forms of joint giving efficiencies of 75 and 


/ 


85 per cent. with factors of safety of 3.97 


A diagram in more general terms 


might be useful to your readers engaged 


in lines other than locomotive work 


While all the factors entering the design 
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f a riveted boiler joint are interdependent 
ley may be roughly separated int 
two hose that determine the efh 


groups: t 


iency oO! the joint and those that deter 


mine the thickness of the plate 


Those of the first group are: (a) Form 


f joint, (b) relative strength of plate and 
vet, (c) diameter of rivet, (d) pitch ot 
Ivel 

The factors determining the thickness 


Ultimate 
alt 


f plate ar a) strength of 
shell, (c) 


ot 


boiler 
{ 1) 


a 


piate, ameter 


. ‘ 
(Dp) ad 
square factor 


pet 
sa fe ty allowed 


pressure inch, 


lo determine the strength and efficiency 
| 


s the real problem in designing a joint 


Proportions determined from theoretical 


alone have comparatively 
Che 


1ave been based on the Watertown Arsenal 


onsiderations 
little value more recent discussions 
experiments, in which the results obtained 
have shown that the strength and efficiency 
‘an be properly determined only from tests 
yn full-sized This has led to 
“apparent efficiency” 
of 


specimens. 


the use of the term 


discussing the calculated values 


when 


oints. The apparent efficiencies of som 


if the more common forms of joints art 
bout as follows . 

Per cent 
Single-riveted lap joints 45 to 55 


Double-riveted lap joints 


55 to 65 


Single-riveted Jap-joint inside coy 
er plate a 65 to 75 
T 1 ‘ 1 ] id 
| 
ver plat 7OtOM 
i , wey 
Double-riveted butt jon 0 to So 
1 1 Tr" a Bias 
Lriple-riveted bt oll 75 toss 
i ‘ ng ‘ T ony ipl m é ) t 
1 good terial and workmanship may 
v considered rather conservative 


ae bh 
Knowing the efficiency of the joint, the 


thickness of pl te be foun 


may 


second factors whi 





oTol 
S 


ip of 
| 


bined in the diagram, which 1 


an ultimate tenrile st 


The 


ie prod 


pounds and a factor of safety 
il columns of figures 


vertic: give tft 


ict obtained by multiplying the diameter 
ft shell the 


inch 


in inches by pressure 


pet 


square in pounds. Tracing horizon 
tally from the prcper product to the diag 
onal for the given efficiency and then ver 
gives the of 
he top 


nes g1 


plate re 
The 


binary 


thickness 
of the 


the 


tically 


quired at t diagram 


heavy li ve thickness in 


fractions of an inch. As an example, take 


a shell 75 inches diameter, 200 pounds 


pressure, 


to find the thickness of plate r 


quired, the joint having an efficiency of 85 
il | 75 pe r 
7% 200 15,000 
\ horizontal line from 13,000 intersects 
the line for 8&5 per cent efficie ncy at 72, the 


nearest higher fractional size being 34 inch 
at 76 


per cent. efficiency the thickness is 


1 


ust 13-10 incn 





1 


piping for gas (not long 


) allow two 
reular eighths of an inch of section for 
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Letters From Practical Men. 


That * Difficult Case. ’ 


Editor Amet Machinist 


ican 


] t 


an employer and a past employes 
in engineering circles. I should esteem 
a favor if you would allow m ttle 
space in your valuable paper for the pur 
pose of showing how I would treat sucl 
a Cast as described by Needle”: 


obvious that there must remedy 


ing the past ten year 
able and lively experi 
rantand profane.” [h 
but | 


everyone who aspires to climb the |: 


must admit the game does not 


of promotion by inaugurating modern tools 


and methods in antiquated shops 


\\ he n 


used to sing 


\nd now to my met appoint 


ed to a position I invariably 


“low” until I knew the routine of the shop, 
that “Nee 


dle’s”’ friend had given some information 


of 


etc.; and in this case I imagine 


to those in his charge 


id found out that 


his intentions 


Anyhow, when I hi 


a conspiracy existed, as we are told did 
[ should have approached the manage 
ment, laid the matter before them and 
urged the necessity of laying in a month's 
stock of fittings, so that the affected d 
partment would be, so to speak, a montl 
ahead of the other departments Phi 
) ld ¢ di e 4 \ Vel ne oO} gl 
hift I neve mi management wl 
uught more « i than of ( 
f it J ty would 1 
he Sa ¢ ific })< Cll \ ent i a 
When I had t I ft ¢ ‘ 
| uld “be B 
I should have Q 1 f ‘ 
tine Of the | ) iW cig ble f 
ymot \] d g e mont] 
lanagement WwW d V making 
inquiries for s ible men to fill the ex 
pected gaps. When all was ready I should 
have the ‘“‘conspirators” brought before the 
staff and the “profane gentleman” would 
be instantly dismissed after ving bare 


the scheme 


the 


my 


they 


whether remaindet 


MASSE ; experienc teaches me, not 


However, if they did, what matter? Y« 


ave reserves In a business in which the 


writer states “he should judg 


lge the compe 
tition to be quite close” 
labor plentiful I 
nd why the pres 
ident of that shop should h “Ne 


dl mmendatior 


uld natural 


one wi 


ly expect should not 


have deserted the ship 


ive given 


friend an e 


es 


and want to see him again, puzzles 





I do think that our friend did what w 


perhaps best for h elt He evidently 
wasn't equal to the occasion. It does re 
juire some dete nat d a man 
better out of the ring wh n't got \ 
\s an employer my fig! g vi 
t least | pres ré Ye | ind bac 
back with my fore | expect tl 
same from him t whe ead of cas 


thinking 


up 


1 


occasionally 


Che 


new n 
during one 
Freigh Wi 
Was th a 
drunk ind 
hin Uhe 
W 
wha W l 
Lhey didn 

ci¢ 1 
ave bee 

] 
Sagin 
be dite \r 
D 
I hear 
$5 AMI 
Lif ( 
, 
in Sf ( 
r¢ ng t ( 
¢ rt r 
‘ i 
ct I 
nelu 
vwet d 
iv¢ 
te f 
p n 
> ‘ 
ndefi ‘ 
vive I 
gy |) I al 
\ { ) 
utput 
4 1] + 
V1 
ing 
1 f 
se 
iT) 
iT 
} 
ertait 


et 


2 

( S S 
Crue B 

( 

\ 

db i 
ody oO 
He w 

I a 
station whe 
only o1 

nd did 

il had i 
lor three 
K Lhey 
let ble ti 
have tt 

ll the ti 
» take chat 
derangen 
( isked \ 
Lik lan W 


ict 
ant do 
“Well at 
hould d 
ist 1 ( 
if it w 
\ 1k 
G. Ek. 
when lh 
na « ( 
i ent 
7 ; 
whole 
has » f 
rit 2 
; +? 
ump t 
Col jue 
rms and “mig 
‘ ent 
Rattek! | 
ting A, giv 
very hazy a 
would lik 
entirely 1g1 
re departm 
1 formerly, t 
nd A and 
ut of cha 
, 
ver) while y 
1 in tu 
hie 
\ matte 
nad hoy 
four men 
‘ pert, 
; 
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ple reason that it was part of the con 
piracy to keep them ignorant of this very 
thing. Then he (Mr. 
have the salaries of four men to distribute 
imong the But why stop 
with fo r include the 


No doubt, 


imong the 800 hands employed, there are 


Morgan) “would 


operatives.” 
Why 


superintendent and president? 


men? not 


two men “just as expert and just as intelli 
gent,” and presto! he has the salaries of 
two more to add to his four, and so on ad 
uifinitum. To puncture the bubbles blown 


by the other critics would involve too 
much detail and explanation of conditions 
f which they are ignorant, so that must 
he set aside for the present in order that I 
may say a few words in justice to my 
triend. 

In the first place, he accepted the posi 
tion in ignorance of existing conditions, 
which were known, at least in part, to the 
management. Upon discovering these con 
ditions he did the very thing which Mr 
Green says he should have done, and im 
mediately censures him for not doing, viz 
he reported the state of affairs to the man 
the 


upon 


iement. At office consultation he 
offered to 


which would merely protect him in case 


stay, certain conditions 
the management weakened and were dis 
posed to yield to the foremen and sacrifice 
him, which conditions were rejected, thus 
disposing of the assumption of “X. W. Z.,”’ 
that he had the “thorough backing of the 
management.” The “good position open 
to him” offered prospects equal to those 
f the one he left, besides the additional 
advantages of being in the city where his 
family was settled, where he had lived for 
many years and was familiar and satisfied 
life Add to this the 
company the 


with conditions of 
fact that the 
position required an answer within a rea 
would not 


offering him 
sonable time, and presumably 
have consented to await the outcome of his 
missionary labors in another field, and in 
my humble opinion in deciding as he did 


he showed his possession of a quality 
vhich would have been necessary to his 
success in his first position, viz.: good 
‘horse sense.” NEEDLE 


Finding Centrifugal Force by the Slide Rule. 
Editor American Machinist : 

I have read Mr. Armstrong's very inter 
esting article on the slide rule for finding 
centrifugal force at page 99 and am only 
sorry that he did not illustrate his method 
with an example showing how he arrived 
it his finished result. 

The matter of centrifugal force comes 
up in the locomotive business in connec 
tion with the strength of the connecting 
rods A 
sometimes weigh as much as 1,000 pounds, 
fast 


frequently made up more largely from the 


main rod of a locomotive will 


ind in a engine the fiber stress is 


entrifugal force than from the piston 


thrust. It follows that a good deal of nice 
alculation has to be done on these paris 
From ‘Kent's Pocket-book,”’ page 423 
take the following formula 
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I? = .0003410 W R N’*, 
in which F centrifugal force, IV 
weight in pounds, R radius in feet, N 
revolutions per minute. 
12 to reduce R in feet, 
to r in inclies, and change the form of the 


= number of 
If we divide by 


equation, we have: 
Wr 


3.52 
N 
Toc 


Fz 


| 


which, I believe, is the form of the equa 
tion used by Mr. Armstrong 
Mr. 


slide to be inverted and a reading taken 


Armstrong’s method requires the 


after which the slide is changed back again 


1875 
9 
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SLIDE RULE SET FOR SOLVING PROBLEMS IN 


CENTRIFUGAL FORCE 

to its normal position and a second read 
ing is taken. The problem may be solved 
without 
reading. 
in this form: 


inverting the slide and by one 
To do this we put the equation 


N \? 
187.6) 
the rule as shown in the sketch, 
which is set for N = 200 and W r= 12000. 
The procedure is: Over the revolutions 
on D place 1876 on C and over the product 
of the weight and the radius in inches 
If the product 
IV r is too great to be found in the head. 
solve the problem in two readings thus: 


=| Wy 


and set 


on B find the answer on A. 


(200 — 187.6)" & 24 27.28 
and 27.28 500 13640 


Georce F. SUMMERS 

Schenectady, N. Y 

A Few Graphical Methods of Figuring 
Editor American Machinist : 

The article on “A Few Graphical Meth 
ods of Figuring,” at page 62, presents cer 
tain graphic solutions whose geometrical 
accuracy denied. But 
should graphic methods be applied to the 


cannot be why 


calculations covered in the first five con 
structions ? 

Almost every engineering pocket book 
contains a table of 
areas of circles, the diameters usually ad 
vancing by unity from 1 to 1,000. By 
mere inspection such a table will give a 


circumferences and 


result accurate to within less than 1 per 
cent. of the diameter, and by interpolating 
a still closer approximation, say to within 
less than 0.01 of I per cent. can be ob 
tained. The maximum unavoidable erro: 
is undoubtedly much smaller in the case of 
the table than in the case of the graphic 
construction, and I am convinced that for 
any given degree of accuracy the table also 
has the advantage in regard to speed. 

The last of the six problems (required 
of the side 


the lengt] fa regular polygon 


February 27, 1902 


of n sides and area 4) seems to me to be 
the only one for which a graphic solution 
would be The proposed 
construction, however, is somewhat cum 
bersome, and I submit the following meth 
od, which is simpler and therefore mor: 
accurate. 
Using the notation of Mr. Fanning 


advantageous 


Let A = given area of a regular polygon 

n = given number of sides, 

y = required length of side. 

From these Mr. Fanning deduces the 
equation : 
ny* 
1s 
4 tan 


which may also be written: 


A 1S 
y en 
nN n 
f 80° 
or 1 2 ] lian! = 
Nx n 
And the problem is solved if we deter 
mine this last value. 
With radius draw the semicircle 


n 
dbg, using any convenient scale. Draw 
the diameter dg; extend it indefinitely in 


either direction, and erect the perpendicu 
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ANY REGULAR POLYGON 
GIVEN AREA. 


FINDING 


rHE SIDE OF 


HAVING A 


lar da, likewise extended indefinitely. Lay 
off dh I, using the scale with which 
radius of the meas 
Divide the semicircle into n parts 
and let db be the first of these divisions 
Draw the radius fb, and extend it to a 


the semicircle was 


ured. 


having its center 
and h 
Then ce is the required length of side 
Proof: As cd is 
between d/i and da, 


Draw the circle ache, 


on ad, and passing through a 


a mean proportional! 


G@h206 :: 04: de 
But by construction ds: is unity, and 
hence 
ca ::¢¢ + de 
c d’? d a 
But da df tan. 
n 


and as df, the radius of the semicircle 


was made equal to * 


nN 
A 18 
da tan 
” 1 
P 180° 
hence cTC= 1, in. 
71 I 
A I 
or cd@= oan. 
\ HN I 
A 180° 
Ce 2cdad= ian 




















ed 
</>; 
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to the 


therefore c 


but this is equal value obtained 
ibove for y, and e=y 
required length of side of regular polygon 
H. Berry 
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An Instrument for Drawing Screw Threads. 
ditor American Machinist: 

I believe that the simple device for lay- 
ng out threads herewith 
ill make interesting reading for a lot 
like to do this 
ind of work and who are justified in 
sing conventional 

sible: File 
na triangle, making the width at the top 
qual to 1 inch divided by the pitch and 


screw shown 


f draftsmen who do not 


forms wherever pos 


a series of 60-degree notches 


eaving a small point to stop the pencil 








AMERICAN MACHINIST 


lel sides, but by achieving this the width 


of the actual thread itself is not made 
uniform, and consequently the term 
“square thread” is really a misnomer. My 


meaning will be made clearer by a glance 





Fig. 3 Fig. 2 
4 me un Machinest 
EXTREME CASES OF A SQUARE-THREADE! 
SCREW 
it the accompanying diagrams. Fig. | 
shows a bar with grooves inserted, and 








use 4, 6, 8, 10, 12 and 16 pitch, making having no pitch, the sides of the collars 
he notches %4, 1-6, %, I-10, I-12 and 1-16 must be and are parallel. Fig. 2 is the 
nch wide. To use the instrument, place end view of a bar turned with a thread 
NM 
~~ 1 
™ l 
< 39 
\ 
\ WV 
¥ 5 wp ah ® 
\ s 
{ 
imerican Machinist 
AN INSTRUMENT FOI AWING SCREW THREADS 
the pencil against the left side of the notch 4 such an abnormal pitch that the groove 
run down that side and up the other to the appear as straight lines; and from this it 
stop; then move the triangle along to the will be seen that the threads instead of be 
right until the pencil is again against the ing square are of a triangular shape. The 
left side; repeat as many times as desired greater the pitch the greater the variation 
A uniform rapidly made thread results f the sides of the thread from being 
Rocer Hatnes parallel 
Perhaps this is a phase of the subject 
Cutting Square-Threaded Screws. that is not always considered W.B 
Editor American Machinist Salford, England 
I have been perusing with great interest . , 
: 5 [This is largely a matter of what 1s 
the articles in your recent issues relating : 
: meant by a square thread. By that term 
to the cutting of square threads. I am : 
<4 we understand, as we think most others 
somewhat surprised, however, considering 
are do, a thre lich 1s square hen cut in 
how thoroughly the subject has been dealt hread whic 4 — 
the plane of the center line. Such a thread 


vith, that no one has pointed out the the 
etical reason that makes it impossible to 
thread All that y 


ributors have demonstrated is the opera 


ut a square uur con 


10n required to cut 1 groove with paral 


truncated V-shape when cut 


has a 


per 
pendicularly to the thread, and the steeper 
ced is the V 


the 


Ed 


pitch the noun 


mot nr 


A Leather Forming Press. 


Editor American Machi 


nist 


Mr. A. D. Gage, page 99, Vol. 25, asks 
for some information about leather form 
ing presses. The following is a descrip 
tion of those used by a concern making 
their own packings large quantities from 


inch flange packings 


I regret that I cannot give dimensions an 
cost of the pump and accumulator, bu 
is several manufacture yf hydraulic ma 
hinery advertise in the AMERICAN Ma 
HINIST, I think they would gladly supp 
such informatio 

As to the manufacture of packings, m 
experience is that compressed air as 
power fulfills all requirements for smal 
ind moderate sized w and several 
small presses, one of which is shown in 
the accompanying sketch, have been oper 
ated by compressed air for several vears 
giving perfec satisfact work up 
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A LEATHER FORA PRES 
8 inches in diamete cvlinder 8 o 
yinche liameter and about inch 
stroke [> 1 pist turned im casy 
uir-tight fit; ( 1 plate supported by thi 
rods / \ three-way ck. not shown 
should be sed to adm nd discharge the 


e at 600 pound 


i1T With the air pre I 
per square inch common in machine 
shops in S-1m nder give a dea 
pressure Oot 3,000 p but the actior 
f this pr é nd quick and 
sharp ef pre ire 1 
i ) 3,000 tw thre: 
arp f S cup long 
before hvy« c pre i rted on it 
irme Daker together t pre 
pretty g g 1 t if proper 
made é Y l Phe I rds 
hould be ‘ t ncne dian 
{ he nde 
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sharply nor loosely fitted to the nuts. The 
nuts should have some style of lock fitted 
to them—cotters, for instance—otherwise 
the constant pounding will loosen them. 
kind 


a stuffing box. 


I believe it unnecessary to use any 
of piston packing or even 
It will make twenty or twenty-five 5-inch 


strokes per minutes if the valves are large 


enough, and evidently it should be well 
fastened to a solid bench 
Larger packings were formed on a 24- 


inch press of the same order also run by 
air. With 60 pounds of air we-get 
sure of I4 that 
for our largest packings, 24 inches, al 


a pres- 


tons, and was sufficient 
though a few 30-inch cups were formed 
once in a while. For ordinary work like 
this, I prefer air to water, it being far 
cleaner and more feasible, though for high 
of course, nothing can equal 


Wan 


pressures, 


water H. Brooks. 





The Bonus System of Rewarding Labor—Grind- 
ing Twist Drills. 
Editor Machinist : 


Your contributor, D. Addie, whose let- 


\merican 


ter you publish at page 164, 1s evidently 
slightly mixed in his understanding of my 
He 


fers to the system from first to last as the 


criticism of the “bonus system.” re- 


“premium system,” which it is not 


re 
As to the feeling in the shop being un 
the office, 


derstood in to discuss it 1s a 


waste of time and space, We who have 
been there know and those who have not 
cannot understand 

D. Addie says: ‘‘As a matter of fact. 


Dame Rumor says the premium system at 


the Bethlehem works acts as a drawing 
1 to the be 


card 
etc Mi 


almost impossible to 


st and brainiest mechanics,’ 


Taylor says: “A good foreman 
get’’ and he states 


this to have been one of his chief embat 


rassments 
Chis leaves it between Mr. Taylor and 
Dame Rumor, or leaves us to infer that 


brainy mechanics do not make good fore 
men, and excludes any possibility that D 


Addi 


is utilizing his chapeau as a mega 


phone. It certainly was not my purpose 
to find fault with the suggestion box 
The idea is good. My kick was aimed 


at the method of carrying it out. I will 
ro into the suggestion box question, 
The AMERICAN MA 
1897, has 


not 
as it is a long story. 
February 4, 
1 description and illustrations of nearly 
the 


CHINIST, page 97, 
form of twist drill grinding to which 
I referred. In this case the drill was not 
ground away at the back. The angle of 
clearance was constant from point to out 


If D 


and happens some day to strike a hard 


side of lip. Addie ever uses drills 
piece of steel that a drill ground ‘theo 
retically correct” will not go through this 


may help him W. A 


WARMAN 





Lubrication and Education. 


Editor American Machinist: 

There are some queer things about the 
history of the use of lubricants in connec 
tion with running machinery The queer 
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probably, is in the slow 
have reached a real- 


est thing of all, 
ness with which we 
ization of the importance and necessity of 
it. We have perhaps attained at last to 
something like a correct appreciation of 
the function of the lubricant in mechanical 
but we have been a long time 
It is very 
had sufficient and insistent 


operati ns, 


geiting there clearly our own 


fault, too. We 


evidence of the d 


constant and universal 
presence of lubricants in the animal world 
from the Non 


failed to note the perfect lubrication of the 


beginning. could have 
ball and socket joints of the limbs of fresh 


of all 


ly killed animals, or their surfaces, 
hard or soft, where any sliding action oc 
curred, and the lubricant distributed over 
the entire exterior of the fish, so that it 
might glide frictionless through the water 
the first of the 


We have not even yet found 


was an object lesson to 
human race. 
the way to get rid of, or even to reduce, 
the skin resistance of our ships, and this 
most likely because we have becn so slow 
in recognizing the imperative necessity of 
but more primary 


doing so; some of the 


lessons in lubrication we have learned with 
more or less thoroughness 


We have learne d, 


lubricant is 


the 
and 


most of us, that 


not to be an incidental 


occasional expedient, but should be a con 


stant and universal and necessary com 


ponent of every series or train of mechan 


ism. The lubricant is to be assumed as 
belonging to and a part of each of ‘“‘the 
mechanical powers” in detail, and so in 


them; 


iny combination or application of 
and vet probably in the beginning when a 
wheel was made to turn 
lubricant was not at all thought of, 
a child would not think of it to 
experience and great 
and derangeme 
knowledge that oil would stop squeaks and 


reduce wear, and incidentally make things 


run easier, and so the oi] can came into 
use. The rule of the hand oil can lasted 
long. The application of lubricants by it 
was intermittent instead of continuous, 


and generally on the insistent demand of 


the abrading surfaces; and until provision 
began to be made for continuous lubrica 
tion the lesson was not more than halt 
learned. It is an encouraging sign of 
progress that the hand oil can has now so 
little to do about the modern steam en 
gine. 

Probably the necessity of oiling or greas- 
ing a screw, especially if it is in frequent 
or continuous use, is as completely recog 
nized as any application of a lubricant, and 
for inclined planes and wedges in genera} 
when distinctly recognized as such, the me- 
chanic of to-day would not be apt to forget 
the oil or the grease; but what about our 
cutting tools? They are wedges thé mos¢ 
numerously used of all, and subject to the 
severest duty, and yet only very recently 
have we got into the way of lubricating 


them. Now that we are doing it so gen- 


erally, and are realizing the advantage of 


it. we are still hardly willing to give all 


oe ee - 
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the credit to the lubricant, and some ex 


ploiters of special brands or treatments ot 
steel are claiming part of the good result 
that really belong to tl ubricants e1 
ployed 

I suppose it 
the 


before so hig 


, 1 1 
may be said generaliy th 


function of the lubricant was neve 


hly appreciated as now, tha 
the best mechanics are foremost in the ay 
preciation and that this has been an in 
success of moder: 

Phe re 


good me 


portant factor in the 


machine and engineering practice 


is of course, but not among 


chanics, some the old an 


lingering of 


once very general impression that the 


lubricant is after all a concession to some 
defect or imperfection in mechanical d 
that it is, 


still a necessary evil, and there 


vices, and although necessary 
is a dis 
position to “economize,” as they call the 
operation, as much as possible in this pai 
ticular direction. The railroad papers int: 
which I peep occasionally, are complaining 
of this tendency among high-up railroad 
officials 
with 


They are disposed to get along 


as little lubrication as possible, an 


to take pride in small oi] bills, even if the 
coal bills go up 
Some who may have noted the title 


this letter may be wondering what lub: 
has to do with education, and 


Iam 


function of education 


cation 
not 


brings us 1ight to it suggesting 


at all that the 


connection with the mental mechanisn 


strictly analogous to that of the lubricar 


and the machine, still they are both n 
in some respects similarly regarded 
more or less suggestive of waste and en 
travagance. While some are still trying 
see how little oil we can get ong W 
some others are figuring how little ed 
cation will suffice, and then of course wl 
is more th sufficient should be cut « 


It seems to me that while upon the whi 


’ 
we have distinctly advanced in the matte 


of lubrication, we have ist as distinct] 


retrograded, and are now retrograding 


the matter of general education 


We have come to where we are by whi 
we pride ourselves is the “practical” route 
The idea now is to educate the individua 
for the position that he is to hold in lite, 
and then to cut off as worse than worthless 
what we may judge to be unrelated. Some 
Let the edu- 


yf the shop be such as 


are practically saying to-day: 
cation of the man 
will be of use to him in the shop, and | 
it go little beyond that. There are those 
who are asking what he has to do with 
the vast 
scientific lore which only remotely, if at 


What 


the man at the lathe with history or poetry 


general literature or wealth of 


all, touches the shop. business has 


or political economy or descriptions ot 


peoples and places in the remote corners 


of the earth? 
Answers to 


some of questions 


these 
come easily to us when we remember that 


men work in the shop only one-third of 


their breathing hours in the middle year 


of their lives; and they work that third 
mostly for what promise there may be of 
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extracted 
What 


worth the 


pleasure or satisfaction to be 


from the other waking hours. will 
lake life on the 


iving is the thing to be kept 


whole more 
in mind by 


nechanics who think and plan about thei 


ducation, and by those who assume to 
lan for them. Educate the whole man, 
nd only then do you obtain the best 


juipped, the most alert, the most produc 


ve, the most reliable and progressive m«¢ 


hanic. Those who have to do with the 
vs that come into the shops variably 
ll me—what I don’t need to be told—tl 
he best material for workm« s found 


he boys who have been the best all-around 


holars in the 


A Convention of Machinery Builders in Russia. 


The Russian builders of mach seem 


merry 


have been making an attempt to estab 
sh a “community of interests” that is 
mewhat novel in its plan and scope, the 
m being apparently t mpletely « 
ate competition for business t by 
eans of an actual combin f inte 
» The TO iowiineg ik ol { cl cs 
from Russia: 
The convention of mat e builders of 


ussia, which met at Kharkof on January 
] 


(February 3) of adopted 


esolution to form a union of all machine 


uilding works in Russia ‘with the pur 


regulating conditions 
the 


be carried out.’ It is project 1 to divide 


se of prices an 


which orders for machines may 
| the works into eighteen groups accord 
ng to the kind of machines they produce 
lhe basis on which each group enters into 
e union is to be worked out by the head 
group. The 
vided between all the works of the union 
The 
e on machine building has presented to 
the 


orders to be justly 


; 


each 


cording to their capacity commit 


résumé of work of 
The 


Mr. Kannegisser, con- 


e convention a 
five sub-committees report of the 
mmittee, read by 
cludes with series of desiderata, which are 


» be presented in the form of a petition 


» the government. They were adopted 
v the convention. The principal desi 
erata are: 1. The revision of the tariff 


mcerning machines, this revision to be 
The 
tariff 


ade with the aid of specialists 2 
the 
Strict application of the Im 


ntroduction of more detailed 


cation, 3 


perial wkaz (order) to give all govern 


nent orders for machines to Russian 


vorks. 4. Large credit to machine build 


rs warranted by raw materials and un 


ninished product. 5. Specialization of fac 
Bureau of 


ries. 6. Institution of the 


Statistics. It was also highly recommend 


the 
rere all the orders for machines might 


committee to create bureau 


d by 


concentrated. The convention has also 


lopted following important petitions of 


le government, viz., equalization of duty 
n locomobiles and on all agricultural ma 
hines with the exception of those which 
Russia 


Kharkof Con 


Ss yet are not manufactured in 


‘These resolutions of the 
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vention do not, however. receive the gen 
The Novoye V 


Russia, in the 


; 
eral approval 


most read 


paper in 
rial of to-day, January 22 


prints the following remark 


syndicate is ready to be born 


natter of course t can De welcomes 
by the users. cluding among then ‘ 
government. The ire of this projectec 
rganization Is Very” simp Wms 

place the user in such a position that I 
might be Trorees Cec] SUK pl ‘ 
goods and MN Lene ( dit 

it will be proposed by e syndic 
But what wil ecome ¢ vnd 
t the largest of l l Xus 

l@ government (1 oads, ete \ ‘ 
s ve th I l go Cl ( aers ] ( 

VO O ly to Vo! \ (i 
take pat he syndicate Wi { 

vo parties will be th ( ‘ i 
S 11o0On | 1 wen ] TT ‘ ‘ 
ere that trus Pp le lk S 

\ ismuch erate 

e governmen ‘ { ‘ 
isc! 

Such ingeme \ 
Successtiul \ lid pp Ve el 
Pp to nd ) ( IX s 1 
( nervy trade ( IX Pec 
It would hampx Ip f machin 
nd would undoubtedly \ much re ( 

e industrial deve piri | ( 

The National Civic Federation, 

The first regular meeting of the execu 

tive committee of the National Civic Fed 


bruarv 19 


eration was held 1n this city, Fe 


membet 


lwenty-eight of the thirty-six 


of the committee were present and Senato 
\lark Hanna presided \ set of by-law 
for the guidance of the organization wert 


adopted The preamble SCLS forth the 

purposes of the federation as follows 
“The scope and province of this de 

partment shall be to do what may seem 


best to promote industrial peace and pros 


perity; to be helpful in establishing right 


ful relations between employers and work 


good offices to endeavor to 


ers: by its 


obviate and prevent strikes and lockouts, 


and to aid in renewing industrial relations 
has 


times 


where a rupture occurred 
“That at all 
employers and workers, organized or un 


should 


ment of differences or disputes before an 


representatives of 


organized, conter for the adjust 


acute stage is reached and thus avoid or 


minimize the number of strikes or lock 
outs 

“That mutual agreements as to condi 
tions under which labor shall be performed 
should be encouraged, and that when 
agreements are made the terms thereof 


should be both in 


letter 


adhered to, 
both 


“This department, either as a whole or 


faithfully 


and spirit, by parties 


through a sub-committee by it appointed, 


shall, when requested, act as a forum t 


adjust and decide upon questions at issut 


between workers and their employers, pro 


205 
ided. ou ts opimior ect one 
t suthcien nportance 

' } 
I] departme \ " 
‘ 1 I p ‘ 
| s dep el ’ ‘ ) of 
‘ . 14 sf Lt 
L¢ | ~P ( ( ) ‘ 
Phe by-laws g , 
{ Te 
| 
‘ ‘ o ¢ \ 
\ ‘ ‘ ( \ ‘ Qo 
) ‘ 
| 
re ‘ 
vo ( Cr © \ 
cle 
\ S 
— 
‘ 
< 1 . 
ce ‘ 
eT T 7 ‘ t 
\\ el 
y q y 
? Y iT) ’ 
ect \ iD D 
ecide tiie ( they 1 
, 4 membx f o np Tet 
vv e pti 
¥ | 
I yench Pe) | ntrove 
t nagnitude tify 
, , 
a oe spllacus j 
ce Y ithorized 
( 1C¢ v rth ( c¢ executive 
‘ ce thy n and 1} 
t i deme be 
a ree 
Lhe exer Ve ¢ t turthe 
) ] ] ’ 4 ‘ 
provided ippe x 1 comm 
ees cle Witl ca ad rbance ind 
7 #11 
ve powe il] | cancle 


Making Strenuous Workmen Junior Partners 
Appreciation of Long and Faithful Service. 


Sixty-two employes of the United 
States Steel Corporation were called inte 
the othces of the mills at Homestead, Brad 


and Duquesne, recently, and present 


] ith ‘1 ‘ } 
| CeT ficates of Stock as a 


reward 
performed The 
be dis 

of the 
and all 


their in 


tor faithful 


services 


stock was given outright and can 
retained at the pleasure 
dividend paying 


] ~] 
aeccia&r¢ 


posed 


recipient. It is 


benetfite d have 
holding it The 


the men 


tention of amounts given 


to different men vary from $1,000 to $50 


000. according to the importance ot their 


positions 


It is interesting to note the various of 


fices held by the beneficiaries. which range 
from labor-gang foremen: to superintend 
chief clerks 
chiet 


chi f 


ents and include chemist, mas 


ter mechanics inspectors, time keep 


ers, paymasters shipper, painter, 


Seve ralol 


1 rolling-mill hands, about twenty 


assistant superintendents, and as many 








300 
more superintendents of the irlo cle 
partinents, as armor plate, steel rail 
Bessemer bar ransportation, construc 


heir ck w rriginated by Andrew Car 
eg 1 vartners some yea igZo 
Che general superintendent nd other 
; 

higl tlicials received stoc hat time, 
Dut t \ 1 inti thie United States 
St ec ( rpor ( orga ized nat it 





L} ustodians of the fund are Messrs 
Carnegie, Schwab and Thos. Morrison, the 
last med being general manag I ie 
Edgar Thompson mill 

Mr. Carnegie held 62 pe ent fr the 
Stoc when the tee comb € ibsorption 
took place nd his contribution of 2 pet 
cent s; said to have totaled up t » between 
$4,000,000 1 $5,000,000 

Che other partners are all contributors 
Wi he exception of Messrs. Frick, More 

L Phipy Lovejoy, who declined 
to contribut e fund, and are reported 





» have en $1,500,000 from it in March 
of last year vhen they withdrew their 
pol l t 1 el t elt } ld Te 
Phe ( la very irge no t to be 
distributed and many othet ‘ for 
men and officials will be taken in to shar 


the profits 


Che 


plan tor pensioning old 


serving employees of the mills, for which 
Andrew Carnegie donated thi n of 
$3,000,000 a year ago, will soon be pi 

operation and hundreds of the old em 


ployees will be “laid off on the pension 


The general plan as now outlined 
by the trustees of the fund is to giv 


al 
certain percentage of a man’s pay at the 
rate he received at his 


he dis: 


time of retiremert 


ibility fund is an old custom and 


has been of great benefit t ie families 
of the steel workers whi lave been in 


red or killed by accident while 


Che Westinghouse 


I: lectric 


turing Company, at their East Pittsburgh 
plant, have adopted a plan of extra com 
pensation to the heads of shop depatr 

ments, foremen, general foremet sist 


ant superintendents and superintendents, 


which also offers an incentive to further 


efforts by the men involved 


Che arrangement is a bonus 


premium o1 


divided into grades of which the first pays 
of the salary in addition there 


the 
third 6 per cent. As an example, the for 


I2 per cent 


to, the second pays 9 per cent and 


man who receives a salary of $125 pet 


month would get (if in the first 


grade ) 


12 per cent., or $15.00 extra per month 


The first grade embodies the men who 
have given the longest continued service 
to the company or results from some spe- 


cial efforts exerted \s but few are as 


yet included in the higher grade, there is 


a natural inclination « 


n the part of all in 
the two lower grades to show some results 


which may entitle them to the higher rate. 
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I] p ums are paid every three 
months, and while coming somewhat 1n 
he nature of a gift, they materially in- 
crease 'S capacity by stimulating him 
to attan higher degree of efficie1 cy as 
well as by placing him in closer touch 

pany intersts 
PITTSBURG 
A Severe Arraignment. 

In a recent issue of the Railroad Gazette 
L correspondent discussing the latest tun- 
nel horror thus characterizes the organiza- 
tion of the yan 

‘Comparisons are frequently odious, and 


in the following comparison it is its value 


that makes it odious. On the Pennsyl- 
l Rails mad, he prs sident and two of 
he ce-p! dents are trained engineers, 
: e general manager and four 
mut Of five e general superintendents, 
id st ot twenty division superin 
tem Ot e small minority of the 
gene! flicers who are not technically 
CIV 1 inical engineers, a consider- 
able proportion have had training in those 
lep ts. The -vesult of this full 
knowledge by all heads of departments of 
he con whysical properties and of 
the laws wl govern the forces of nature 
is shown in the permanency of its works, 
the quality of its service, and the serious 
earnestness of purpose and loyalty of the 
membp I taf 
1 e New York Central the scientific 
man do velong. Not amember of its 
board of directors, not a general officer, 
excep t the engineering de partments, is 
nginer id surprisingly few among 
them are educated men. It may be in some 
specific cas injust to say what is gener- 
lly e of se in control of the opera- 
m of this great, this delicate and com 
plicated nsportation machine—their po- 
sa valued tor their power and for 


here is no pride 


nn accomplishment, no zeal, loyalty, or 


incement by merit. The few 


earn entific men have no support and 
ire surrounded by an atmosphere ‘of 
guessing | spirit of a corporation 
starts at the top and reaches to the gravel 
train crew. Headquarters’ clerks and pri 
vate se es are whimsically put in con 
trol of ( ind machines of which 
they know more than the names and 


purposes; the deadly accidents occur; the 


directors cower and flinch before public 
storm blows past and 
attention to 
new issues, and the 


If this criticism 


is in any respect unfair the writer is sin 


cerely sorry tor it. The directors have not 
been niggardly; rather, their expenditures 
have been lavish, but they are responsible 


for the undeniable ignorance of the officers 


in charge of conduct of transportation, 


which is the real cause of the disasters 


that have occurred and of the continuing 
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dangers and certain accidents and loss« 


which will surely come so long as childis! 
pride in speed records, enjoyment of pow 
greed are the impulses substitute: 


respect for knowledge 


er and 
for and pride 
sood work.’ 


Liquid Fuel in the Navy. 


[he Secretary of the Navy has trans 


niutted to Congress, to be included in tl 


naval appropriation bill, a supplementar 


estimate of an appropriation amounting 
$20,000, for the purpose of investigating 


the best means of burning liquid fuel f 
Accompanying the est! 
Rear Ad 
Stean 


naval purposes 
mate 1s an urgent request from 
Bureau of 


miral Melville, of the 
a ss 


Engineering, for granting the appropria 
tion \dmiral Melville points out that 
view of the fact that there now appear 


limited quantity of crude petro 


leum both in the California and Texas 
oil fields, wl ich can be delivered at tide 
water at a comparatively slight cost, the 


Bureau of Steam Engineering believes tha 


there is necessity to commence extendec 
' ; 

experiments for determining how this 

combustible can be adapted for naval put 


Admiral! 


problem of 


annual report of 
Melville he stated that the 
utilizing liquid fuel for naval and maritim« 


was one that it was the duty 


The 


yy many interested in 


purposes 


the navy to help solve. 3ureau has 
; 


been urged nava 


affairs to make the request for the appr: 


priation, since it is believed that the 


ent is an opportune time to take up 


It is intended make the Louisia1 


1ase Exposition at St 





Louis twice as 





, 
large as tl 


ie Columbian Exposition at Chi 


cago, extent of buildings and 


not only in 
grounds. but in its exhibits and other feat- 


ures Provision has been made in the 
1,200 acres comprised in the Exposition 
area for more than 200 acres of floor space 


Nearly $1,000,000 worth of buildings—the 


Washington University group—are in 
process of construction, some of them 


about finished. The construction of one 
of the largest of exhibit buildings is about 
to begin and will be completed October 1 
Other contracts will provide for the com- 
pletion of all important buildings this year. 
The total cost of the Exposition is esti- 
mated at $30,000,c00 to $40,000,000, of 
now in 


the 


more than $20,000,000 is 
further part 


of the Exposition authorities and without 


which 


sight without effort on 


any bond issue by the Exposition. Every 


country of the world will be represented 


at the Exposition, nearly all of them off 


cially 





The “Monthly 
and Finance,” 


Summary of Commerce 


covering December returns, 


published by the Bureau of Statistics 


Treasury Department, Washington, D. C 


upon the great c 


contains a studv 


the world 
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The Opinions of Machinery Manufacturers on especially in view of the fact that it is : ; , : 
Reciprocity and Foreign Trade—lll. not usually the same ls that are — ‘ dit slain 
3elow we continue the publication of offering or expect to sell us goods that tion that | 
etters from manufacturers expressingtheir are buying of us 
pinions on matters connected with for- “Free raw material would make but lit oa . Com 
eign trade, written in reply to our circular tle difference in our business focturers or lers in machine 
etter of inquiry printed at page 242: ‘There are doubtless some lines of Spring a Wash me Wen 


—_— _ , Ts . y ] con sein ele . " 7 t ert . nld 
[The Faneuil Watch Tool Company, 800ds In which free Taw mat ial would. . 
manufacturers of watchmakers’ lathes, be conducive to more uniform prices ‘We heliev ' — mot 


) 
etc.. Brighton, Boston, Mass., say: In regard foreign workmen. I can esine and far-reaching subiects that tes 
“We consider that free trade is the prop- "Ot Speak Irom actual knowledg ‘ men should m t e stat 
er condition to obtain between our own IS quite evicel nat there are Many coun men. diplomat mists f so] 

1 ' tries where the workmen put in more , 


+ 


ind other countries; although if the pro 
~- 17 royr do - har j he Inite 
ken off all at hours for a dollar than in the United W] 


tective tariffs had to be ak 


nce it d paralyze business altogether, enh 
’ ’ do s wh tT} or not . ‘ 

ut we think that some arrangement could @9 aS m work or not tect facts regarding nowledge of 

ve made whereby a certain amount (say, . foreign trade 


5 per cent t the most) could be taken Flather & C manufacturers of machine’ time, but we do | that great « 


fa ce me we uld have free wT. thaws { ae f ~ oer , 

trade This would enable the manutac pinion that to ld the European trad tors before cot tion. lest ind 
} | } ] ‘ ‘ ‘ + 

turers in this country to make their plans something should be done. either by re ' reas ' hamnered 
iccor¢ gly procity ) lo t > meet the feelj g ] ; 4 endeay 

“As the tendency has beet higher foreign count that if we are to sell P ' ‘ ie ws 
wages in the European countries during jn their markets thev wid have more ' 
he p: I f¢ W years th 5 we think W yuld privileges in +} | ted States ’ lL-« ind trial frienré irther 
end e¢ lize thit vs ( t the abol ‘Wi f ] ‘ d en ker Ve biect dk 
ishm«e f | tariffs in a few years \ e late Pres McKinle' | fact | 
vould ! great a difference to address in Buftal 1 1 





yur domestic manufacturers who now need We do not think 1 present high tariff lutely nt if we expect 


protection as it would do were they t ; needed on machine tools, and we al 


be taken off at the present time think the higl riff | 1 tendeneyv ti balance e oy — tained it 
“As to your particular questions, we retard foreign trad ur f 
would say that we do at the present time It ir opinion it would be a ere 
need a protective tariff in our business antage to the machinery manufacturer rhe G —_— = Cons 
“We do think that the present high jin the United States to have free raw  facturers of turret lathes. M di n W 
tariff has a tendency to retard foreign materials. It would enable us to produce 


trade to some extent goods cheaper and also would have a tend “We |] rtily = vith the words of 


“Free raw materials would not allow’ ency to keep the price of materials more the late President McKinley at Buffal 
[ | rial mor! t| ‘ | | t ict ie@y i > lait 
is to produc our tools any chi pet than uniform s exp! \ tation 


it the present time. ““As to the inquiry, ‘Do you know of any It to us that reciprocity agre¢ 
“We think that ordinarily free raw ma- country where t!] vorkmen do more for ment 1 he entered int : fast a 


' é 

en ee 1 os gin a . ' : . . : — 

eriais W uld tend to Keep tne prices yn " d )] ar thar t Vv ao ain the | nited ndit 7 . . « : It ' estima 

such materials more uniform States?’ we think that generally they d n machine tool fully devel 
So far as we know, workmen in all not. but we have n in some establish ned that ee rari = 

the European countries do more for a dol ments in England and Germany where r till > remove 


lar in pay than they do in the United by comparing rat f waves paid and the Nn of ¢ - ' = nt 


States itput we think tl | a nati . os tend 
“Even at the present rate of tariff out “We are of the opinion that where we to rectrict { ; t least j Maal 
vols are taken to Europe and imitation have the advantage in the United States i it sme , might ioe mod 
opies made of them which are sent back that the shops here run to pecialties and = whi h diffic Wi 


to this country and sold for less than we do not try to build everything, and also. believe ti fre mater 


an make them. In this way the business that there are | non-producers in pro isteat eT eee Be 
. ir oy -] —_—, | } scien . ' ; 7 : 
n our watchmakers’ tools has been com portion to the producer more cheas nor d think tha 
pletely undermined.” would tend ¢ oni , , 
vO 2 | ( a ) g prices mo 
The Fosdick & Holloway Machine Tool rol . free raw material 
; ' f there 1 , ferable fluctu 


Norman H. Fay, writing for Fay & Company, manufacturers of radial and up 





Scott, manufacturers of machine tools and right drills, ( ( \ 
5 44 * « , , , comp ( 
in machincry, Dexter, Maine, says: \s builders of m ne tools we car , 
ree in the main with the words not see any necessity for a protective tariff . ; , 
t , ; the “ 1 n 


quoted from the late President McKinley’s for these particular articles, and in our 
speech, though I think this particular quo- opinion the present high tariff certainly 
tation could be given a meaning contrary does not have a tendency to help the ma 
to my belief chine tool trade abroad. We think if the 


“Second! [ do not think we need a United States would reduce the duties on ; . y 3 
protective tariff in our particular business, many articles that we import the foreign ” 
ind I do not think the present tariff re- countries would certainly have a kindlier “*® 


tards export trade. feeling toward us and teel more like buy 


“T believe that if foreign people want our ing American machinery. While the rate he G Tool ¢ manuf 
goods they will buy them without regard f wages paid to the American mechanic turer f gear, planet nd g R 
hether +h To io” eo , , P ae tae a 


oO whe €1 nev are selling us or not, Ss much iny ( ( 
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“We are in favor of a reduction in the 
tariff on machinery to 10 or 15 per cent 
The reason is that though we have been 
able to sell a great many of our special 


machines in Europe during the last eight 
vears without hurting our scale of wages, 
we have been able to buy but a very few 


, tariff 


because 


of our prohibitory 


‘There are several valuable machines 


we want that are made in Europe but that 


are not on the market in this country, and 


me of them are made by the very firms 


10 have bought our machines. It does 


not seem square to them that we cannot 


give them our orders, to say nothing of 
the loss to our business through the lack 
if these valuable tools If the other side 
improve on the quantity and quality of 
their output per man faster than we do, 
it will be as easy to put the protective 
tariff on again as it is to take it off.’ 


idell-Pratt Company, manufac 


Phe Gor 
turers of mechanics’ tools, Greenfield, 
Miass., say: 

‘We hardly feel capable of going into 
any long discussion of this subject; per 
onal views and prejudices are no small 
factor in the deducing of and arriving at 
tariff opinions. Whereas possibly the last 


few years has made something of a change 
in the general trend, there are many who 


it the present time will hold to their for 


InNer extreme views 

‘As far as our business is concerned, 
we need no protection. We can go into 
the markets of the world and compete, 
not always in price, but every time on 


quality \ reduction of the present tariff 
upon raw materials would help us, and we 
good feeling 
among other countries which would more 


than make up for what little trade might 


believe would stimulate a 


possibly be affected here 


John J. writing for the Grant 
Tool Company, manufacturers of machine 
tools, steel balls, ete., Franklin, Pa., says: 

“We do not believe we need a protective 


tariff in the manufacture of machine tools. 


Grant, 


The writer's long experience over there 
in selling tools abroad leads him to believe 
we can and do undersell a fairly made 
machine tool that is made in any foreign 
country. Certainly there are very few ma 
chine tools made across the water which 
we would care to use in this business on 
this side. Understand me, there are many 
good tools made over there, but I believe 
we have paid more attention to our ma 
chine tool design and constrnetion than 
they have and we certainly ourselves 
would not care a rap if the tariff was taken 
off at once. 

“In regard to the material used in the 
manufacture of our tools, would say that 
it might help us some if the tariff were 
removed, as it would cause a little com- 
petition and reduce the prices of raw mate- 
not so about 


are sure 


rial, although we 
that.” 
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manufac 


The G. A. 


turers of machine tools, Cincinnati, Ohio, 


Gray Company, 


Say : 


“We 


victions in the matter, except that we feel 


really have no very decided con 


it would be very unwise to do anything 


now which would start a tariff agitation 


in Congress and thereby possibly unsettle 
business. Mr. McKinley's words in his 
Buffalo speech were wise and well chosen, 
but we ‘o not believe that he intended 
them to have any influence toward bring 
ing the question of ‘tariff tinkering’ into 


Congress 


Franklin Hardinge, of Hardinge Bros.., 


manufacturers of special tools for watch 


makers and all kinds of fine metal work 
ing, 1036 Lincoln avenue, Chicago, says: 

‘l agree with our late President [ 
have always believed that his experience 


was worthy of great respect and no doubt 


he was well informed in practical politics 


Mr. MeKinley’s opinion has more than 
stood the test of practical application and 
the words referred to are well worth any 
one’s thought 

“The 


employed and at good 


first thing is to keep our peopl 


wages, but it is 


better they be employed at small wages 


than not at all. Many causes may make 


when lack of 


employment becomes national it is caused 


men idle here or there, but 
by the lack of purchasing ability of the 
masses, as very few have the good things 
of life which they desire, and with this 


should be 


until everyone has been amply 


fact in view there no idleness 
provided 
for. As to our producing ability,there is no 
question; therefore, the fault must lie in 
our distribution, and I consider it the first 
duty of our law makers to remedy this 
defect. It 


at all if we 


is better that we do not trade 


cannot profit thereby. Can 
we keep our people employed and at the 
same time allow our people to purchase 
two or three days’ labor from other coun- 
tries for the same price they must pay 
for one here, which is the case with plenty 
the 


manufacturing ? 


line I am engaged in 


Can I sell to these coun- 


of goods in 


tries at a profit or at all while the differ- 
ence exists in the value of a day’s labor, 
which is now the case? If this condition 
can be done away with (which can only 
be done by increasing the value of the 
European mechanic’s labor) then I can 
see some hope of a reduction in the tariff, 
but at present it simply means to our 
workmen less pay or get out of business. 
This 


makers’ tools, and L see no reason why it 


applies to manufacturing watch- 
will not apply to any manufacturing where 
the the 
and not In other industries 


labor constitutes principal cost 
the material. 
where materials are the larger cost, it may 
be different, yet I can see no reason why 
the labor difference will not apply to al- 
most everything, and in such instances 
as we are able to sell in Europe it must 


be solely due to our more extensive plants, 
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machinery and management and the con- 
favorabk 


Tact 


labor 


Europe being more 
Not 


that we must eventually even up the 


ditions in 


to certain lines doubting the 


difference and extend our trading, I be 


lieve the first step is transportation, s: 


that people can come and go, and by 


taking and giving we will become mor 
like’‘one people; then we will trade mor 


natural resources Of eac! 


the 
We must not forget, however, tha 


freely, as the 
articles of 


country will be leading 


trade 
the people must be allowed to get at those 


natural resources and not be held off by 


legal fences and be made to sit idly by 


while the so-called trade depression gets 
the blame 


lw present high tariff re 


‘Regarding tl 


tarding trade, I believe it has a tendency 
to make the workmen of Europe worse 


off than with a low tariff or no tariff at 
all, but as a man’s home should be looked 
after first. and not being able to control 


the affairs in Europe, we must look after 
that which we can control and a high tariff 
does not necessarily prevent us from ex 
the that it raises 


and if that raise is the profit 


porting only to extent 


wages here. 


in Europe the consumption here is in 


creased proportionately, so it evens up and 





we are no worse off. 
‘As to raw materials, it must all depend 
their Such 


as this country is incapable of producing 


upon nature. raw materials 


should certainly come in free. 


“The only way a man can perform a 
good day’s labor is by being well clothed 
and housed, and the more comfortable a 
manufacturer makes the laborer the mors 
liable he is to get a larger percentage of 
labor performed. Generations of well-fed 
people must develop more keen intellects 
and the more downtrodden any people be 
come the more their offspring will put up 
with. Iam for the uplifting of the worker 


in body and mind, but we cannot allow 
hunger to be felt or the honest workman 
to seek employment in vain, and in order 
to do this America must prevent land mo 
nopoly: then her workmen will be capable 


of producing a day's labor to the extent 


that they are employed at good wages 
and be able to enjoy life as their labor 
entitles them. I believe land monopoly 


in foreign countries to be directly respon 


sible for the subdued worker. I say ‘sub 
dued,’ judging how a man must be situ 

F 
labor he does for the small compensation 


ated when he will perform the amount « 


which he must receive judging from his 
product, and when the people of other 
countries are even as free and independent 





as our people we should have free trade 


and raise our revenue by direct taxation.” 


The Milling Machine Com- 
pany, manufacturers of milling machines, 
Rockford, Ill., say: 

“We firmly that 
needs an outlet for its manufactured goods 


Ingersoll 


believe this country 


and that our trade with foreign countries 
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will feel the 


We 


express 


continued or we 
of it 
we had the ability to 
this 


must be 


effect very severely wish that 


more fully 


our matter.” 


views 1n 


writing for the Inger 


W. L 


Sergeant 


Saunders, 


Drill Company, manufactu 


rers of air compressors, rock drills, coal 


stone channeling machines, et 
York, 


New 


‘The extract from the Buffalo speech of 


cutters, 


26 Cortlandt street, says: 


President McKinley which you quote and 


isk us to criticise has appealed to us 


wise statement inspired by a spirit of 


sight and justice, and made in the intet1 
ests of American manufacturers Pres 


dent McKinley was always the busines 


man’s President 


It is just as important now to protect 


our manufacturers by securing and matt 
taining open markets for their surplus pro 
ducts as it was ten years 


in the 


ago to pr tect 
market against f 


then 


them home reigi 


competition. Europe wanted us, w 
now want Europe 
\ll commerce to be 


We 


permanent shoul 
be reciprocative cannot always sell 


unless we also buy 
We 


would follow the advice of P1 


dent McKinley by using such of 
tarifts s are no ionge! eedec f 1 
ect r revel e Tor he purpose t 
creasing our trade abroad. This m 
ff revision of a kind and 
ould not pt duce 1 business ¢ llap ¢ 


ed prosperity It was a sé 
er to ‘ vith the ff whe 
+ ] 
O} \ TIL 5S rora nn ‘ ad W S 
bac v by e bars of protec 1 | 
five r re re S ( ible t 
\meri trade vy foreiot 1 ntc 
des r n here ‘ \ 
Cl wed a ( ( 0 
gates t roreigi \ 
( ( cil 1) tt 
ny elr markets | \ 
, 1 
er » Se us tie vg s 
1 
( uv ours In suc ‘ 
i os as Ss, why ‘ Dp 
en nv dang from ff nkering 
e Ich ey SIs Does anyone belie 
’ edu 1 of sO pe cent 
nd steel products would produce evi 
pple of dis nce to Sime 
1 , 
int ) e tarift S he 
, 
1114 C4 111¢ ooted a i ‘ \ ‘ ( 
t 4 
ere rh ‘ ‘ ‘ 
t ] ) f 
I ey r I I 
‘ ns and profess e( 
¢ rmists who ¢ t 
n y at Washingt 
11 
people w not | 9 t ( 
' vhich « not reat \ nd { 
. fied If trusts at P ) 


permanently iS a pat 


ur industrial system, they must be con 


lucted in the interests of the whole pe 
ple Che most vulnerable thing about 
rust S where it can be shown that legis 
lation has been called to the support o1 ¢ 
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trust to aid it in stifling competition 


We 


tective tal 


cannot reasonably justify a pri 


iff on a trust-made product \t the time 
he Dingley tariff bill was passed there 





were few of our industries controlled by 
: ’ 1 
Ists lo-day there are but tew I 
ge manutacturing industries that are 
' . . . 
controled by trusts Where there 
‘ 1 1 
nternal competition the people ire pl 
( ed igainst 1 mopoly profits 
ee roduct. th importing point 
regen product 1¢ 111}} nw | 
1 1 
n nits le price \s prese price 
me trust-made products are close t 
¢ importing | I Ws it ( 
ff is a means by which monopoly prot 
S rT SEC red Suc] i iritt < t x 
Onl hk ( ss I peopl TO! ( n en 
+ ’ na st oi 
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Wh W ¢ \\ t Ss markets t pl 
1 We ) ad \ Nac ery nd 
, 1 
produc ve Capac \ Ss Ss great t i tiie 
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I r surplus t curta produ 
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Francis A. Pratt. 


\shbury Pratt, whose death we 
announced last week, was born at Wood 
Vt., 1827, so that if 
he lived five days longer he would 
have completed his seventy-fifth year. He 
English 
father, 


stock, February 15, 


had 
was a direct descendant of early 
of New 1 ~=6-His 
Nathaniel M. Pratt, was a leather dealer 
at Reading, Vt., 
eight years old he 
Mass., 


the usual school 


Englan 


settlers 


and when the son was 
changed his residence 
to Lowell, where the boy enjoyed 


facilities and at as earlv 
an age as possible was apprenticed to War 
Aldrich to learn the 


[In 1848, then twenty-one 


machinist’s trade. 


years old, M 


ren 
Pratt entered the employ of the Glouceste 
(Mass.) Machine Works, where he soon 


later he 


became a contractor. Four years 
was busy in the Colt pistol works at Hart 
ford. It that he 


Whitney, who for all 


intimate 


was here was first asso 


Amo 


the rest of his life was his most 


ciated with 


business associat After about ars 
both of the : 
Mr 
Phoenix 


two ye 
oung men left the Colt works, 
Pratt becoming superintendent of the 
Works, of Hartford, Mr. 
Whitney assuming a responsible position 
1860 the firm 


Iron 


with the same concern. In 
of Pratt & Whitney began business in a 
very small way, some of their first work 
being for the Willimantic Linen Company. 
They had 


been in business a year, but started again 


were burned out before they 


immediately in another location, and in 
1862 Monroe still 
taken in as an equal partner, the com 
In 1865 


the 


Stannard, living, was 
bined cash capital being $3,600 
the the first of series 
of which now constitute the 
plant of the Pratt & Whitney Company. 


firm erected 


buildings 


Thecompany was incorporated in 1869 with 
a capital of $350,000. which was afterward 
increased to $500,000 from the earnings, 
Mr 
company and Mr. Whitney the general su- 
the In 1893 the 
company was reorganized with a capital 
of $3,000,000. In 1898 Mr. Whitney be 


Pratt becoming the president of the 


perintendent of works 


came president and Mr. Pratt was made 
consulting engineer, a position which he 
held for but a short time, and for the 
last two years he may be said to have 


been absolutely retired from active busi: 
ness 

Mr. Pratt was from the outset a leading 
spirit in the development of the great s- 
tablishment, not only as a mechanician but 
also as a business man. The firm at once 
a leader and teacher of the me 
chanics of the world. It 


became 
became at once 


new methods of work and 
means 


Machine, 


machine tools have been turned out by this 


a suggester of 


a provider ot new for its accom- 


pl shment. gun and sewing 
possessing 


The 


early developed an extensive foreign busi- 


firm in unusual variety and 


great originality and efficiency firm 


ness to which Mr. Pratt paid special at- 
tention, having made ten trips to Europe 


for the purpose. In 1800 he was ap 
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pointed by the Secretary of the Treas 


ury of the United States a member of the 


commission for the examination of treas 
ury vaults, his associates being Theodore 
N. Ely, superintendent of motive powe1 
of the Pennsylvania Railroad, and Dr. R 
H. Thurston, of Cornell University. Mi: 


Pratt was a charter member of the Amer 
ican Society of Mechanical Engineers and 
had been a vice-president and a manage! 
of that organization 

We now speak in greater detail of on 


specific portion of Mr. Pratt’s lifeworl 
relating to the early development of the 
interchangeable system of manufacture 
[he first substantial beginnings of this 
system were made at the Springfield 
\rmory abi 1840 by Thos. Warner, then 
miaste1 rmoret The work was done 
chiefly by hand, but the parts, instead of 
being fitted to each other, were fitted t 
master piece or templets Large ust 
was made of filing jigs, by which was 
done much of the work for which milling 
and profiling machines would now be used. 
The methods now seem crude, | they 
inaugurated a new mechanical The 
system was fairly well developed on these 
lines before the outbreak of the War of 
the Rebellion, and it is a fact of historical 





interest and importance that the first me 
chanical product to be made by meth 
od on a large scale was the small arm: 
upplied to the Northern armies of the 
Civil War. This was a nat line of 
development. Machinery had not then en 
tered into the life of the people on a suf- 


ficient scale to call for highly developed 


methods in its manufacture. Few mechan- 
ical products were consumed in large num- 
bers. Guns, however, in case of war, were 
an exception, and armories were among 


the largest existing factories of mechan- 
The outbreak of the Rebel 


in possession 


ical pre ducts 


lion found the government 
of the best equipped small arms factory 
but still i 
capable of producing arms with 
like the 


shops of all kinds were called 


in existence, one which was 1n 
anything 
machine 


fi Tr 


pre )- 


speed necessary, and 
upon 
assistance through contracts for the 


The 


the proprietors of these shops proceeded 


duction of arms contracts closed, 


to Springfield to learn how the work was 
there done and, returning home, adopted 
similar methods in carrying out their con- 
tracts Meanwhile enlargements, exten 
sions and improvements of methods were 
the order of the day at Springfield. Mr 
Pratt and Amos Whitney had formed a 


copartnership and opened their shop in 
Hartford in 


thus begun being destined to 


1860—the business association 
continue for 
i field 


over forty years. They soot 


new machinery 

the 
Rec 
ord and history making were rapid for 
Such 
f manufacture 


of activity in supplying 
for the Springfield Armory and for 
numerous government contractors 
“there were giants in those days.” 
rapid progress in methods 


and in machine tools was probably never 
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seen before nor since New machines for inginvalue $350,000. I ving this of 
special processes appeared in rapid suc- on a less extensi ‘ ) 
ession, some of which, in slightly modi- nishing of the armori f | g 
fied form, still endure as standards. No Sweden and Venmar t rechat { y 
nly were the equipment and methods of most opportune time—during | g 
the Armory rapidly improved, but Pratt sion following the | S  < 
& Whitney rapidly became the acknow cause of it the wor f ] « V 
dged headquarters for machinery of the were kept bus\ { S 
ass required Presently tl r wa dustries wert \' 
ver and the den for guns ceased, D \ 1K ‘ 
he manufacturers had received an educa f the G G ) 
ion in new methods for which history fur ‘luded tl at Sy] 1 
hes no pat ( dg g ‘ 
f the interchangeabk vste 87 d g 
( ehad been spread b ous f ( 
it the manufacturing s of | 
unt id tl t east . 
r 1 f 1 cts of 
hat ere s ge ( ovel the ae Se ae re - ms ] 
7 | f | g g 
ft machinery t rl 
ewing machine : dop 
S housel | r ‘ 
uired it nbe fairly comp le wit 
he war demand for gut ( ffereé 
1 OD\ us field f the ot the ew | 
1ethod Phe facture of agricul 
ia ‘ weit 
lars 1 d ' m cl | 
oarst cte \ ss exacting 
n 1ts require! ent ind the ik general 
principles of production applied Watcl 
wanufacture on Americar il was ab 
) become a large industry and here, t 
1@ methods applied The watch factory 
Waltham was the direct outgrowth of 
he Springfield Armory, the men who es 
tablished it having learned their art there 
ind it was there that they acquired the 
inspiration which led them to undertake 
the manufacture of watche Few more 
‘ourageous industrial enterprises have eve 
been seen than the Waltham watch fac 
tory. The watchmaking industry was then 
believed to be almost occult in its nature 
There was supposed to be something in 
the very soil or climate of Switzerland 
that made that country especially fitted to 
he industry. The personal element and 
ereditary skill were supposed to be esse 
ial to it, and to deliberately claim that if 
vatches were made alixe they would b 
like was heretical, not to say bla: 
phemous -—— —--—— ———_—__—_——_ — 
Meanwhile the fame of the worl 
Springfield had spread abroa Phe im . 
possible was accomplished. One could dis 
mantle a number of guns and reassemble Lt uty: 0 OE ; 
he parts without regard to their former Sane: Cones M on ’ meuaben . : siieer 
groupings. In the early 7o’s, shortly after °** red prim e F ' 


he close of the Franco-Prussian War, an "0 less than ten trips 1 rought sagen 
gent of Pratt & Whitney visited Prussia Soo isis nie , ; : 


; aggregating over tv lat SSo, 1 viii 
ind discovered that the German armories - : ; : = 

: é ms Thus, in fact, w born the | trad Ir. Pratt entit int of 
vere equipped with inferior tools. The at 
tention of the authorities was called to the 
vork done in American armories and Mr tien tn tr tee coodien , Son ek renee , + dimsinich. the ten 
— F : pi és — ‘ Ey ; 2 , 

Pratt was soon called to Ge nany. He influence of the Civil Wat port ; { ' n pre ion meth 
was absent about six weeks, two of which In addition to number] features and dl \ tat lvat t pr 1 
were spent in Berlin, and then returned methods which hav becom standard oy 
to Hartford with orders from the German practice in machin nstructiot \T1 Ir. Prat t nal designer of 


Government for gun machinery aggregat- Pratt was intimately associated with two e Lin of 








milling machine, the design having been 


made in the 50's when he was superin- 
tendent of the Lincoln Foundry Ma 
The Pratt & Whitney 


have seven 


and 
chine Company. 
made ove 


How 


alone 
of these 


Company 


machines many 


thousand 


have been made by others it is impossible 
to say. The machines made to-day diftet 
but little from Mr. Pratt's design of over 
forty years ago. It is doubtful if any 


other machine tool has been made through 
so long a period with so few changes 


His 


Very 


ACTIVITY continued 


improvements Il 


mechanical 
date, late 


drop hammers being due 


recent 
to him 

One of his most pronounced charactet 
give full 
felt that 
| 


small 


isticS was a constant desire to 


credit for creditable work He 
the had 


part of the credit to which he was entitled 
l 


mechanic received but a 


for the development of the country, am 
had 


promised for our columns some historical 


to do what he could to rectify this 


reminiscences and had in fact made a be- 


ginning in that direction. The interest that 


would have attached to their publication 
may be inferred from what is given above 
regarding the development of interchange 


methods at the Springfield) Armory 


able 
ind of the mannet 


in which those methods 


became characteristic of American shop 
Phe 
from M1 


Hle set high 


story as given was taken by the writer 


Pratt's own lips 


value upon technical edu 


ition and upon 


1¢ chnically educated met 
ssed his 


the value of such 


nd often expre appreciation of 


men to his 


COMPANY 


In way this was but an illustration of 
| mstant des re tO Qive credit 1 » other 
but considering that he had been raised 


ina very different school, it was also 


excellent illustration of his liberality. of 
mind and of the breadth of his judemet 
and opinions 

Phe portrait which we give s 
duct 1 ot l SLC eneraving 
p ul ng | an 


Personal. 
Warren, 


VICE president ‘ 


Westinghouse Electric & Manufacturing 
Company, has resigned his offies 

W. L. Cheney, who has been doing 
gineering work in the Newark (N. J 
plant of the Westinghouse Electric & M 
ifacturing Company, ha resigned 

W.W. Root, who was formerly gene: 
vesteri treight igen of the Big io 
Kansas City, has taken service with th 


S. Obermayer Company, manufacturers 


of foundry 


racings, ete 


the traffic of the plants of the cor 


it Chicago and Pittsburgh. as well as at 


Cincinnati 


Our esteemed contributor, Herl 


Towle, has opened an office at 123 Liberty 


street, New York, for general machine 
design. He will pay special attention to 
gas engine and automobile work in al! 


branches, including tests. alterations and 


correction of balking engines, and will 


and sulphur in cast 
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carry on a general drafting and tracing 


business. 

\t the annual meeting of the Engineers’ 
Club, Scranton, Pa., the following officers 
for the ensuing year were elected: Pres 
ident. H. H. Stoek, editor of Mines 
VWinerals; B. fF. La 
professor of civil «engineering in the Inter 
Schools ; Sec>re 
Platt ; 


Dunning; 


and 
vice-president, Rue, 
national 
tary, A. E 
corresponding secretary, A. B. 
librarian, H. M 
engineering in the International 
Correspondence Schools; directors, W.-M 


\arple, bet Rose. and H W 


Correspondence 
Lister: treasurer, F. J 
Lane, professor of me 


chanical 
Rowley 


Obituary. 
William Hopkins, 
Works, 


SIXTY 


superintendent of the 
Iowa, died 
old. Ma 
from Glasgow 
| Bos 


boilermaker, working 1n 
He started a boiler shop 


lowa Iron Dubuque, 
] 


February 5, two years 
Hopkins came to America 
In ISOL as a 
ton and Toronto 


in Dubuque in 1864, later uniting with an 


other firm and together developing into 
the Iowa Iron Works 
Edward [Everett Quimby, inventor and 


Orange, N. J., Feb 
S old \hi 


ented a 


patent expert, died at 


ruary 17, seventy 


one Vea 


Quimby when a man my 


young 


screw machine used by the American 
Screw Company and later became 
superintendent ( f their works For 


many vears he had been a patent expert 


onnected at different times with 
Important 
telephone, the 
\ianne sman tule 


nad tl 
And ( 


Correcting a Drawing. 


editor American Machinist 
In Fig. 3 of my article, entitled ‘Making 
Large Safety Pin,” at page 262, the pat 
ettered CN ends too low | S would l LV 
drawn tt inch higher \s the 
adrawimg dt | ( dently would 1 1 
vie adescem V ¢ igh It » do . 
WHULLIA Dor \ 


Methods of Analysis for Cast Iron. 


eit { ¢ { 
rolulowMNEe circular 1 cn ou 1\ Hie 


aetermi neg constituents of Cast 

l >» tire st { Is t 11¢ = cat on 
ror e toundry trac | consensus of 
Non seems ha standardization 
sa Inghly desirable one, but that no one 
method only be selected \ll those meth 
ods giving cordant results within the 


should be 


would there 


limits of commercial accuracy 


allowable 


laboratories or chemists to 


request 


send to the undersigned any method for 


the determination of the total carbon 


graphite, silicon, manganese, phosphorus 
would 


iron which it 


February 27, 1902. 


Th 


reviewed 


recommend for adoption as standard 


literature thus received will be 


by chemists of national repute, and _ all 


known to commercially ac 
results, selected 


Should it be possibl 


methods give 


curate for recommenda 


tion as standards 


to secure such a selection, a great boot 


will be conferred upon foundry, blast fur 


nace and laboratory management alike 


and your kindly attention and aid art 


therefore urgently request 


West, Cl 


nairman 


ed 
THos. D 


Sharpsville, Pa 





Commercial Review. 
New York, Monday, 


MR. KATES ON CUBAN AND OTHER 


February 24 

\MERICAN 
MARKETS 

We have betore in these columns quoted 

the opinions of Mr. Norbert B 

the firm of Kates & Pine street, 


New York. who are 


work in. the 


Kates, ol 
Bok. 50 
doing an aggressive 
export of machinery, espe 


cially to Spanish-American countries.. M1 


Kates has recently been on a business trip 
and \lexico He 


pressed with the 


to Cuba is strongly im 


necessity of granting the 





proposed concessions on Cuban sugar. He 
states that the representations made on be 
half of the needs of the island are not at 
all exaggerated nd ( believes that 
compliance with them is vital to our ow1 
interest, setting aside entirely the questiol 
of moral obligatior It assumed, 
course, that the concessions are recipro 
( ind that The t Cuban Congress ha 
issembled \ l ( ¢ ( up 
tf months ( auct 1 1de 1 ’ 
\merican goods n ( t Cuba 
\g ta ict gar d 

1) : ' ‘ } o » S8.000.000 

mB | 00,000 ‘ S 100.000 
000 i i ( | ( ) 

he present Cuban export t some $70 
OOO OOO ougl I iY S100,000,000. ind W 
S ‘ " or SO me ce { 
A 

Che is ep 1p Utsi 

untries f ( ctured good 
such as ichinery, and under present con 
aqitions she find Pp nita ( uN irgely 
in Europe \ ore eal ‘ ugar 1 
chinery con fro. ross the Atlantic 
Indeed, her imports from America are 
actually decreasing ‘hey now amount t 
only about $28.000,c00 a year. Tariff con 
CeSSIONS OTF 33 | JO per cent.on \mericat 
goods would divert the trade to this « 
try, and with an assurance of prosperity 
for Cuban industries their demands upot 
the United States for equipment would b 
heavy Plantations and haciendas are 
need of a great deal of machinery \ cor 


dial sentiment toward the | 
entertained both by the native Cubans and 


rhe 


1¢e business people, and 


the Spanish inhabitants latter com 


prise nearly all tl 


he tinds that they desire permanent annex- 


ation to this country Such an outcome 


he considers practically certain, whether it 
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takes one, two, three or 


four years t 
bring about. 

Che result of refusing the sugar conces 
sions now solicited, Mr. Kates is confident, 


be the utter business ruin of Cuba 


and its commercial value to us It will 


mean immediate 


quite probably politic 


failure of the Insular Government, since 


there is doubt whether in 


President-elect Palma would 
ike his seat 
\lexican conditions are improving, M1 


forms us, there having been som« 





Kates 11 


inancial stringency there tor the last yea 
hich has been felt by the various local 
idustries. He confirms the general indus 


country, whicl 


ial advancement of the 

has long been noticed 
\Ir. Kates is a firm believer in the South 
\merican markets as an outlet for Amer 
Speaking not for the 


present and immediate future so much as 


ican machine tools 


with a broader view, he holds that the re 


quirements of that region will supply the 


ipparently lasting deficiency of our Eur 


, ] 


pean demand In South America and 


also in South Africa an important ope 


ing for machine tools may be expected 
rore T 1s developed in the Fat ast 
Kates & Bok are constantly shipping 
ichine tools to Spanish-American cot 
rie d the find en ragemen 
at vith whicl t ( ives the w 
I noth \n ng MusiIness 
Argentine ey have supplied shatting 
nutacturing equipment Wit Dy ( 
vat 1 St. Louis. as well me pt \ 
+S hine \ \ oC ( 
Ni Haven Manufacturing ¢ pany 1 
( enas, Cuba, 1K ( : 
Tle . \l1 Kate ( Te 
ng other business not 1D 
> \trn 1 ¢ 
US \TTERS ) 
e sburgh Railw Companys 
‘ ( > W I] S 
greater part of $2,000,000 allowed f 
‘ t T f the ‘ ‘ e equip 
( ere clude x engines tro 
( P cle ee ] IPINC? g | npan\ 2 
oTe gating 3,500 mse 1) nd ) 
I iB ck & Wilcox el 
Phe Pittsburgh Machin Company 
Y rg * ( lade s 
el t 18) r Sand H 


house Electric & Manufacturing Compat 


lant lanchester, England 

| { Batt \I ‘ ( 
) Oo er 1 

f ools fe ew pl 

\ Turre Lathe Compal \\ 
en. Pa lso the machine-shop e mnie 

t uted States [Engine Cor ip 
Parkersburg, W. Va 

Phe Pratt & Whitney Company has just 


establish a branch office i 
Pittsburgh D. L. Macomber is to take 
of this office, which will be in the 
Frick Building 


One of the most important engine 


AMERICAN 


ing enterprises 
largement of the 


schler Company's works 


The project 


$350,000 or $400,000 


be put in, 1 


ing vertical 


which the 


considerabl 
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now on hand 1s the et 
Hooven, Owens & Rent 


Hamilton, Ohio 


calls for an outlay of some 
New equipment w 

ding speci il Lin Is fo 1 d 
engines which is a ine 

company proposes to devot 
attentiol It is understor 


( 


that the bul 


Ss Nave, 


ding and the equipment cor 


part been 


for the most 
] 


good proportion rf thy 


Nil re? arts 
NCS CONSIPUG mD| 


The Philadelphia Pneumatic Tool ¢ 


pany 1s ant 


present month 


ceeding th: 
regard to 


ments Nave 


Demand has 
Scandinavian 
Paris and Li 


330 Market 


} 


Che Har 


} 


Company hi 


Harrisburg 


late in volume 


14 


export 


he appointment of 


Street, San 


rr 
I 


ipating that its returns ot 
will show an 


or any month 


been made already this ye 


COME company 


agency ind 


mdon Phe 


rom Berl 

company report 

Berger. ( 
I: 


rancisco, Ca 


ts representatives on the Pacific Coast 


isburg Foundry & Mach 


i old three 50 SC POW 
Standard eng TO! he | 
lding, New York city, to be dire 
Bullock gene d 

ver engine t thre 1) 
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1111 Walt \W ( event s Lily 
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arge stock would i unde sirable Bu the 
‘ 1 . 
orders do not sensibly, as a rule depre 


mail may d 
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314 
quality, 7¢ extra grades, 1oc. and up- 
ward 

Machinery Steel— Base sizes — From 
store, 2.00c. The mills, however, have de- 
‘ided to quote a list of extras for small 


ranging up to 0.25 a pound on 
This 
open hearth but toe calk and spring steel. 

Cold Rolled Steel Shafting 


From store, 2%c 


quantities 


lots below 500 pounds covers all 


-Base $1zes 


Coppe r- Lake ing {t, I2% a I2%eC. ; elec- 


casting, 1214 @ 


trolytic 1238 (a I2 2 


Pig and 10-ton lots, f. o. b., 


Tin—In 5 


New York, 26 @ 26'4¢ 
Pig Lead—4.10 @ 4.12%c. in 50-ton lots 
Spelter—4.30c., New York delivery. 
\ntimony—Cookson’s, 10 @ 10%e 
Hallett’s, 8 @ &'%c.; various brands, 73 
W7 ( 
Lard Oil—Prime City, 79 @ 8oc., whole 
ile 





New Catalogs. 


Harnischfeger, Milwaukee, Wis., 
pamphlet hand 
feat 


Pawling & 


have sent us a new upon 


traveling cranes This is a secondary 


ure of their business, the primary one being 
electric traveling cranes. The pamphlet is 
10%x7'% inches 

The New Britain Machine Company, New 


Britain, Conn., 
(8%x6% inches) 
furniture in iron and 
racks, lathe pans and shelving. The 
pany has gotten out revolving 
and tool racks and a line of steel stock racks, 
which are shown on an enclosed leaflet. 
The Bethlehem Foundry & Machine 
pany, South Bethlehem, Pa., has 
catalog of metal-working machinery, includ- 
ing the following types: Rotary shears and 
auxiliaries, angle bender, universal bender, 
800-pound double-acting steam hammer, alli 
gator and vertical gap punches, 
shears, power presses, The pamphlet is 
6x9 inches, 
We received from 
Sons, Purchase Boston, Mass., 
two pamphlets. One of them (5x64 inches) 
is a list of stock in bar, sheet and strip steel 
and steel wire, drill rods, cold rolled steel of 
varied description, hack and 
blades, brass tubing and rods, etc. The other 
pamphlet (35¢x6 inches) is a net price list 
of circular blanks made from Seebohm & 
Dieckstahl’s specially annealed Dannemora 
tool steel, 


publishes a 
relating to 


little pamphlet 
machine shop 


steel, such as_ tool 
com- 


lines of screw 


Com 
sent us a 


riveters, 
ete. 
standard size 

have 


Edgar T. Ward & 


street, 


99 97 
23-25 


power saw 


rhe Billings & Spencer Company, Hart 
ford, Conn., has published a new catalog (7x 
101%, inches) devoted to its patent im- 
proved drop hammers, etc. The new feat 
ures embodied in the catalog include a new 
die shoe, board guard and a table giving 


weights of hammers and shipping weight, and 
stating cubic measurement for 
ment, The company 
boards, a new heating furnace 
bard's patent lifting jack. 

We have 
Look" for 
(rant 
ton, Mass., 
127 North 
It contains 
forms of 


ocean ship 


ete also lists drop 


and Lom 
received _ 
1902. This is a catalog of 
Works, 6 Portland street, 
and the Philadelphia Gear Works, 
Seventh Philadelphia, Pa. 
price many standard 
iron and_e steel gearing, 
sprocket with illustrations hint- 
ing at types of gearing which 
the works are prepared to execute upon occa- 
sion. 


eopies of “Grant's Gear 
the 
Gear Bos 
street, 
lists of 

brass, 
chain, ete., 
less common 


Size of page, 5x8 inches. 
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The Rockwell Engineering Company, manu- 


facturer of fuel oil burning appliances, 26 
Cortlandt street, New ork, sends us two 
pamphlets. One of them—Catalog B—is en- 
titled “Fuel Oil for Boilers.”” Catalog C con 
tains an elaborate series of views of fur- 


naces, most of them for oil or gas, some of 
them also for coal fuel, and designed for 
annealing, hardening, heating, brazing, melt- 
ing and other purposes. Among them are 
some forges. The pamphlets are 10x8 inches 

The Pond Machine Tool Company, 136 Lib- 


erty street, New York (works, Plaintield, 
N. J.), has published an unusually handsome 
showing its latest line of heavy 
This is a red-line edition 
and presents a 
from a 28-inch 
number of 
illustrated, 


catalog 
lathes. with ample 
machines 
84-inch 
among 
42-inch 


margins, series of 
ranging 
lathe. <A 


the types 


up to an 
lathes 


forge 


and 


are 
there is a 


triple geared facing lathe, also a_ four-tool 
shafting attachment. ‘The catalog is of large 
standard size, 9x12 inches. 

The Blanchard Machine Company, 16 Hai 
court street, Boston, sends a little pamphlet 


Blanchard air 
this 


the 
feature of 


devoted to 
The principal 


compressor 


compressor Is 


that all the working parts are enclosed and 
are oiled by the splash method of lubrication, 
the same as in various new types of high 
speed engines. The machines are also pro 
vided with valves of a new design, which do 
not pound on the seats, being air cushioned 
at the ends of the stroke. The catalog is 
6x314 inches, standard size 

We have received from the E. W. Bliss 


Company (comprising also the Stiles & Parker 
Company), Brooklyn, N. Y., a 
copy of the twelfth edition of its catalog and 


Press special 


price list of presses, drop hammers, shears, 
dies and special machinery. We do not know 
that there is anything in this volume that 
has not already been in print for some time, 
but the present copy is a handsome book, in 
flexible leather cover, specially stamped with 
our name. It contains 534 5x7-inch pages, 


with additional pages for memoranda 





Manufacturers. 


The Atlas Engine Works, Indianapolis, 
Ind., propose to make extensions. 
The Sistersville (W. Va.) Bottle & Glass 


Jar Factory will be built at once. 
Lovewell & Co., 

propose to build a foundry, 50x80 feet. 
Tonks Bros. & Co., Newark, N. J., button 

manufacturers, will build a new factory. 


machinists, Chelsea, Mass., 


The Wilbur Lumber Company, Milwaukee, 
Wis., has broken ground for a new building, 
The Menke Pottery Company, of Trenton, 


N. J., has selected Millville at a site. It will 


manufacture jugs. 


The Metropolitan Electric Company, Read 
ing, Va., is about building an annex to its 


power-house. 


George L. Knauss is building a machine 
shop, 25x60 feet, at Rittersville (post office 
at Allentown), Pa. 

It is reported that the Seaboard Air Line 


Railway will erect an addition to the shops 


in Portsmouth, Va. 
The 
Jeanesville, Pa., 


Works 
building 


Jeanesville lron 
intends 


Company, 
another ad 
dition to its shops. 

The Standard Tie 
Mich., is beginning 
sawmill at Au Train. 


Company, of Detroit, 
the construction of a 


Cincinnati, O., 
which it 


Buckeye Foundry Company, 
has secured additional ground on 
will enlarge its plant. 

A car repair shop is to be erected at New 
tonville, Mass., by the & Suburban 
Street Railway Company 


soston 


February 27. 1902. 


One of the largest mills of the Bodcaw 
Lumber Company at Stamps, Ark., has been 
burned. It will be rebuilt. 

The Vulcan Iron Works, Seattle, Wash., will 
erect a rolling mill at an early dat have 


a capacity of 30 tons daily. 





The Buckley Fish Company, of Cleveland, 
O., will build a fish canning and fertilizer 
factory at Menominee, Mich. 

The plans and specifications ha been pre 
pared for the new buildings for tl Wilkes 
Foundry Company, Toledo, O. 

The American Bridge Company intends to 
build a new machine shop, 50x186 feet, at its 
East Side plant at Pencoyd, Pa 

There is an unconfirmed rumor that the 
Chicago & Alton railroad will build a 40-acre 
ear shop plant in Will County, I 

Blonder Bros., manufacturers of iron beds, 
etc., have taken out a permit for a factory 
at 135 West Superior street, Chicago 

The Goodall Worsted Company, Sanford 
Me., will build a new brick mill, to be used 
an addition to its weaving department 

The plant of the Schoeneck Company, 
manufacturer of architectural iron work and 
awnings, Syracuse, N. Y., will be improved 


The Louis Lipp Company, Cincinnati, O., 
will build a foundry plant at Fifth and Wayne 
streets, that city, to do general jobbing work 

The Toledo Tube Company, manufacture! 


of tubing, shovels and stove trimmings, To 
ledo, O., proposes to erect a larg factory 
building 

The McKenny-Gazelle Company alti 
more, Md., has been negotiating relative to 


building a sewing machine factory at To 
peka, Kan 

E. B. Marsh Bros. & Co., ma 
Snydersville, Monroe 
cured a location for 


Stroudsburg. 


hinists, of 
County, Va have se- 


their foundry in East 


The Wisconsin Lumber & Bark Company, 
of Grand Rapids, Wis., will erect a sawmill 
near Eagle River, and later a veneer and fur 


niture 
The Perkins Electric 
ing Company, Hartford, 
factory in Bridgeport, to 
eventually move. 


factory 

Manufactur 
building a 
which city it will 


Switch 
Conn., is 


will be built to the 
& Sons, 
Second street 
Pa. 

Fire in the planing department ot 
Berger's sash and door factory at 2527 
ine street, Philadelphia, Pa., has 
loss of about $30,000. 

The Calorific Heater & Manufacturing Com 
pany, Allentown, Pa., has had plans prepared 


An addition 
William Scholes 
yarns, at 
Philadelphia, 


plant of 
manufacturers of 
and Indiana avenue, 
Gustave 
Bod 


aused a 


for a new foundry and machine shop, clean 
ing and testing room, ete 

The building of the compressed air plant 
at the Union Pacific shops, Omaha, Neb., is 
being torn down to make way for the new 


pattern shop, 200x49 feet. 


The New York Safety Car Heating & Light- 


ing Company is about to erect a four-story 
building, 50x50 feet on Erie and Eleventh 
streets, Jersey City, N. J. 

Arrangements have been made for begir 


ning work on the excavation for the plant of 


the Knoxville Iron Company, between Knox 
ville, Tenn., and the Southern shops at Lons- 
dale, as soon as the weather will permit. The 


entire plant, when completed, will cost from 
$400,000 to $500,000. 

The Minnesota Clay Company has filed ar- 
ticles of incorporation. Its headquarters are 


in St. Paul, but the plant, which will cost 
$100,000, will be at Coon Creek, Anoka 
County. Contracts have been let for a com- 
plete brick factory. The officers of the com- 


pany are: President, G. H. Shellenberger ; 
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vice-president, F. D. Kendrick; secretary and reasons for selling Address Burger Bros., Situation wat intendet ‘ 
reasurer, V. Gilman. Delphos, Ohio eral foreman engine or ¢ s 
> team . es - that t ’ Wanted—$15,000, to manufacture machines ¢"8ibe work , the busine fron 
It is reported from Denver that the Colo and operate factory for making self-opening, A to Z, and cost-accounting and sys " ng 
. ] } 7 i “> } Ss op i 4 i 
ido Fuel & Iron Company will construct a square and satchel bottom paper bag Ad- Of Work in sho} DW. J \ Ma 
new wire and nail mill at Pueblo, Col., with ress Box 665, Alexandria, Ind 4 designing e1 \ , s 
° ’ , engines, pumping ‘ | ) s 
daily capacity, at the start, of 750 tons of Purchaser for small manufacturing plant ns : ere aoe ' ob _ 
silo acai lot, 100x180 feet; machine shop, 82x68, two MWssion, practical, inventive, accurate, wid 
nished product When this addition is com story, with line shaft and gasoline powe1 experience as constructor and ere r, familiar 
leted the works of the fuel company at foundry, 40x54, new modern equipment; good = a ~~ practice = pen fo ngagemen 
P . neuen OX " IERIE \ NI 
Pueblo will employ over 12,000 men, and /ecation; f sale cheap Hart-Parr Co : : ‘ 

-- . Charles City, lowa \ thoroughly ictica xperi d i 
vossibly one-third of that number in mines, : his, ntendent a mt « “ge VV ens 
i il ay eae ; For Sale (account sickness) 1 lathe, 1S de ' : pt i ty ‘ uf ‘ t 
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going into the line Address Box 202 AM M foremen and two inspectors used to heavy 

1 machine work Box 115, Amer. MACHINIST 

Miscellan us W t Machine shop foreman, experienced, thor ee 
eo ants. oughly practical and_ reliable first-class pe ed— Young ~y with some knowledge 
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Phosphor Bronze 

Philadelphia, Pa 


(o.. Springfield, © 


Smelting Co 


Castings, Die Molded 


Franklin Mfg. Co., Syracuse, N. ¥ 

Castings, Iron 

Farrel Fdry. &« 
sonia, Conn 


Mach. Co \n 


Castings, Motor 





Ferodowill & Co., J. IL. St. Pau 
Minn 

Castings, Steel 

Acme Steel & Mall Iron Wks 
Buffalo, N. 

Farrel kdry & Mach. Co., An 
sonia, Conn 


Uniform Steel Co,. Newark, N. J 


Centers, Planer 


Fay & Scott, Dexter, Me 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whi.ney Co., Hartford, 
Conn 

Reed Co., F. E., Worcester, Mass 

Centering Machines 

Bement, Miles & Co., New York 


Kempsmith Mfg. Co., Milwaukee, 


Wis 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York 


Chains, Driving 

Automobile & 
Cleveland, © 

toston Gear Works, 


Cyele Parts Co., 


Boston, Mass 


Jeffrey Mfg. Co., The, Columbus 
Ohio 

Link Belt Engr. Co., Phila., Pa 

Whitney Mfg. Co., Hartford, Ct 


Chucking Machines 


Cleveland Mach. Screw Co., Cleve 
land, ©. 
Le Blond Mach. Tool Co., R. k., 


Cincinnati, © 
Potter & Johnston Co., Pawtucket, 
mB. 3 
Pratt «& 
Conn. 
Reed Co., F. E., 
Warner & Swasey 
Ohio. 
Windsor Mach. Co., 
Chucks, Drill 
Almond, T 
Brown & Co., 


Conn. 
Cushman Chuck Co., 


Whitney Co., Hartford, 


Worcester, Mass 
Co., Cleveland, 


Windsor, Vt 
ite Brooklyn, N \ 
R. H., New Haven, 


Hartford, Ct 


Goodell-Pratt Co., Greenfield, 
Mass. 

The EF. Horton & Sons Co., Wind 
sor Locks, Conn. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. ¥ 
Standard Tool Co., Cleveland, © 
Trump Bros. Mach. Co., Wilming 
ton, Del 
Whitney Mfg. Co., Hartford, Ct 
Whiton Mach. Co., D. v New 
London, Conn. 
Chucks, Lathe 
Cushman Chuck 
Hoggson & Pettis 
Haven, Conn 


Co., Hartford, Ct 
Mfg. Co., New 
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Articles Advertised. 


Chucks, Lathe— 
tue EF. Horton & Soi 
sor Locks, Conn 
Pratt & Whitney Co., 
Skinner Chuck Co., 
Conn 
Westcott 
Whiton 
London, 


Continned 


is Co Wind 


Hartford, Ct 
New Britain 


Chuck Co., Oneida, N. \ 
Mach. Co ID» kK. New 


Conn 


Clutches, Friction 


Caldwell, Son & Co., Il W Chi 
cago, I] 

New Haven Mfg. Co., New Llaven 
Conn 

Patterson, Gottfried & Hunter 
Ltd., New York 

Pratt & Whitney Co Hartford 
(onn 

Codes 


Code Co... New York 


Lieber 

Compressors, Air 

Blanchard Mach Co Boston 
lass 

Chicago Pneumatic Tool Co... Chi 
cago, Ill 

Clayton Air 
New York 

Curtis & Co 
Mo 

Ingersoll-Sergeant 
York 

Rand Drill Co., 


Compressol 
Mfg. Co., St. Louis 
Drill Co... New 
New York 
Coping Machines 
Long & Allstatter ¢ 


Obhlo 


Correspondence Schools 


See Schools, Corresponde 

Countershafts 

Builders’ Iron Fdry.. Provi., R. I 

Pratt & Whitney Co., Hartford, 
Conn 

Reeves Pulley Co., Columbus, Ind 

Wilmarth & Morman C'o., Grand 
Rapids, Mich 

Couplings, Shaft 

Davis Mach. Co. W l’., Roches 
ter, N. ¥ 

’atterson, Gottfried & Hunter, 
Lid., New York 

Stuart, R. J... New Hamburg, N. 

Counting and Printing Wheels 

Franklin Mfg. Co., Syracuse, N. ¥ 

Grant Mfg. & Mach. Co., Bridge 
port, Conn 

Cranes 

Brown Hoisting Mach. Co. N. \ 
City 

Case Mfg. Co., Columbus, Ohio 

Chicago Pneumatic Tool Co., Chi 
cago, Ill 

Cleveland Crane & Car Co., Cleve 
land, © 

Curtis & Co. Mfg. Co., St. Louis 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa 

Maris Bros., Philadelphia, Pa 

Niles-Bement-Pond Co., New York 


Northern Engineering Works, De 
troit, Mich 

Pawling & t.arnischfeger, 
kee, Wis 

Sellers & Co., 


Milwau 


Wm., Philadel., Pa 


Whiting Foundry Equipment Co 
Harvey, Ill 

Crank Pin Turning Machines 

Crank Pin Mach. Co., New York 

Underwood & Co., HL. B.. Philadel 


phia, Va 
Cupolas, and Ladies, Foundry 
Obermayer Co., S., Cincinnati, © 


Whiting Foundry Equip. Co., Hat 
vey, 
Cutters, Milling 
Mfg. Co., Provi 


trown & Sharpe 
dence, R. I 

Cleveland 
land, ©). 

Gay & Ward, 

Ingersoll Milling 
ford, Ill 


Twist Drill Co., Cleve 
Athol, Mass 


Mach. Co., Rock 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
na 


Standard Tool Co., Cleveland, © 


Crucibles 
Dixon Crucible Co Jos Jersey 
City, N. J. 


Cutting off Machines 


Rement, Miles & Co New Yor 

Davis Mae (eo \V I’ Ro 
ter, x. 3 

Franklin Mach. Wks., Vhila., DP 

lluribut-Rogers Mach, Co s 


Sudbury 
Newton h 
delphia, Pa 
Nile I Works Co New York 
Pond Mach. Tool Co., New York 


ASS 


Cutting off Tools 


Armstrong Bros fool Co ‘ 
FY l 
Pratt & Whitt ( ii 
fonn 


Dies, Sheet Metal 
Lliss Co l \\V Brookilvn, N.Y 


Drawing Boards and Tables 
Rich, J. & G., Philadelphia, I’ 


Drilling Machines, Bench 
Barnes Co., W. FL. & John, Reo 


ford, Ti 
Pratt & Whitney ¢ Iftar | 
Conn 
Drilling Machines, Boiler 
Aurora Tool Wk Aurora, Ind 
aush M rool Co Spring 
Mass 
Bickford Prill & ‘I ('o (‘in 
ciInnhati, © 
Bement Miles & Co New York 
Dallett & Co., Thos. IL, Phila., la 
Niles Tool Works Co New Yor 
Pond Mach Pool Co New York 
Drilling Machines, Multiple Spindle 
Baker Bros., Toledo, O 


Barnes Co., Le. 1 Rockford, 11 
Barnes Co., W. FF. & John, Rov 


ford, Ill 
Baush Mech. Tool Co., Springtield 
Mass 


Bement, Miles & Co., New York 


Bickford Drill & Tool Co., Cinein 
nati, Ohio 

Dallett & Co., Thos. HL, Phila., I 

Garvin Mach. Co., New York 


llarrington, Son & Co... Edwin 
Philadelphia, Da 
Newton Machine 


Philadelphia, Da 


Pool Work 


Niles Tool Works Co., New York 

Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co... Chi 
cago, Ill 

Cleveland P’neu rool Co... Cleve 
land, Ohio 


Philadelphia Vneumatic Tool Co., 


Philadelphia, Pa 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Ia 
Drilling Machines, Turret 

Niles Tool Works Co., New York 
Qjuint, A. 1), Hartford, Conn 


Drilling Machines, Upright 

Am. Tool Wks. Co., Cincinnati, O 

Aurora Tool Works, Aurora, Ind 

taird Mehry. Co., I Pittsburgh, 
la 

taker Bros I 

tarnes Co., B. FE 


oledo, O 
Rockford, Tl 


Barnes Co., W. Fk. & John, Rock 
ford, Il 

Bement, Miles & (Co., New York 

Blaisdell & Co es Worcester, 
Mass 

Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. P., Roches 
ter N \ 


Fosdick & Holloway Mach. Tool 


(o., Cincinnati, O 

Gould & Eberhardt, Newark, N. J 

Ilarrington & Son Co., Edwin, 
Vhiladelphia, Da. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
(onn 


tend, Ind 


Vorcester, 


Sibley & Ware, South 
Washburn Shops, 
Mass 
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Drilling Machines, Radial 


Amer. Tool Wks. Co., Cincin., O. 

Baush Mach. Tool Co., Springfield, 
Mass 

Bement, Miles & Co., New York. 

Bickford Dril(! & ‘Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Dreses, Mueller & Co., Cincin., 
Fosdick & Holloway M. T 
Cincinnati, O. 
Harrington, Son & Co., 
Philadelphia, Va. 


QO. 


Cau, 


k:dwin, 


Hill, Clarke & Co., Boston, Mass. 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York. 


Drills, Center 

Pratt & Whitney Co., 
Conn 

Slocomb & Co., J. T., 


‘ 


Hartford, 
Providence, 
Drills, Rail 


Miles & Co., 
Works Co., 


New 
New 


York 
York 


Bement, 
Niles Tool 
Drills, Ratchet 


Parker Co., Chas., Meriden, Ct. 


Pratt & Whitney Co., Hartford, 
Conn 

Dynamos 

Cc & © Electric Co., New York 


Crocker-Wheeler Electric Co., Am 
pere, Me ae 

General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin., O. 

Northern Elec. Mfg. Co., Madison, 
Wis 

Robbins & Myer Co., Sprinfield, O. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Elec. Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 


General New York. 


elec. Co., 


General Incan. Are Light Co., New 
York. 

rriumph Electric Co., Cinecin., O. 

Western Elec. Co., Chieago, Ill. 

Westinghouse Elec. & Mfg. Co., 


Pittsburgh, ra. 


Elevators 

Albro-Clem tlevator Co., Phila 
delphia, Pa. 

Morse, Williams & Co., Phila., Pa. 

Whiting KEdry. Equipment Co., 


Harvey, Ill. 


Emery Wheels 
Wheels. 


See Grinding 


Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 
Engines, Gas and Gasoline 

Backus Water Motor Co., Newark, 


Columbus Mach. Co., Columbus, 0. 


Foos Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing, Mich 

Patterson, .,ottfried & Hunter, 
Ltd., New York. 

Regal Gas Engine Co., Coldwater, 
Mich 


Springfield Gas Eng. Co., Spring 
field, © 

Struthers, Wells & Co., Warren, 
ra. 

Weber Gas & Gasoline Eng. Co., 
Kansas City, Mo 


Automobile 
Syracuse, N. Y. 


Engines, 
Franklin Mfg. Co., 


Engines, Steam 
Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York 

Fans, Exhaust 

Buffalo 
Fans, Electric 

Northern Elec. Mfg. Co., 


is 


tuffalo, N. Y. 


Forge Os. 


Madison, 


Sprague Elec. Co., New York 
Western Elec. Co., Chicago, Il. 
Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 


Files and Rasps 

tarnett Co., G. & H., Phila., Pa. 

Ilammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

rroy File Works, Troy, N. Y. 


AMERICAN 


Fillers, Oil Can 
The Winkley Co., 


Fittings, Steam 


Crane Co., Chicago, Il. 


Crosby Steam Gage & Valve Co., 
sjoston, Mass 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass. 


Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Porgings, Drop 

Billings & Spencer Co., 
Conn 


Williams & Co., J. H., 


Hartford, 
Brooklyn, 


N. ¥ 
Wyman & Gordon, Worcester, 


ass 
Forgings, Hydraulic 


Wyman & = Gordon, 
Mass 


Worcester, 


Forgings, Steel 
Wyman & Gordon, 


Worcester, 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 


Furnaces, Coal, Gas and Oil 


Am. Gas Furnace Co., N. Y. City. 
Furniture, Machine Shop 
New Britain Mach. Co., 


ain, Conn 


New Brit 


Gages, Recording 
Bristol Waterbury, Conn 


i. 


Gages, Standard 


Hartford, Conn. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb & Co., J. T., Prov., R. I. | 

Starrett Co., L. S., Athol, Mass 


Gages, Steam 
Crosby Steam Gage 
Boston, Mass 


Gas Producers 


Am. Gas Furnace Co., N. Y. City. 
Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi 


dence, R . 
Fellows Gear Shaper Co., 
field, Vt 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 


Spring 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Niles Tool Works Co., New York 


Gears Molded 
Farrell Fdry. & Mch. Co., 
Conn 
Greenwald Co., I. 
Poole & Son Co., 


( 


Cincin., O 
Baltimore, 


& E., 
Robt.. 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Cleveland Gear Wks., Cleveland, O. 
kaweus Mach. Co., Pittsburgh, Pa. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass 
Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
Horsburgh & Scott, Cleveland, O. 
New Process naw Hide Co., Syra- 
cuse, N. Y 
Nuttall Co., 


R. D., Pittsburgh, Pa 


Philadelphia Gear Works, Phila 
delphia, Pa. 

Van Dorn & Dutton Co., Cleve 
land, ©. 


Gears, Rawhide 


Chicago Raw Hide Co., Chicago, 


Ill 

New Process Raw Hide Co., Syra 
cuse, N 

Graphite 

luxon Crucible Co., Jos., Jersey 


City, N. J. 


Obermayer Co., S., Cincinnati, O. 


& Valve Co., | 


Ansonia, | 
| Webster & l’erks Tool Co., 


| Wilmarth 


| Niles 


| Reed Co., F. E. 
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Grinders, Center 


Heald & Son, L. 8., Barre, Mass. 


Leland & Faulconer Mfg. Co., De- 


troit, Mich 


| Grinders, Cock 
| Windsor Mach. Co., 


Grinder, Cutter 

Adams Co., Dubuque, 

Automatic Mach. Co., 
Mass. 

| Cincinnati Miliing Mach. Co., Cin 


Windsor, Vt. 


Iowa. 
Greenfield, 


cinnati, 0. 

Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
| Modern Tool Co., Erie, Pa. 


Norton Emery Wheel Co., Worces 


ter, Mass. 
| Pratt & Whitney Co., Hartford, 
| Conn. 


| Rivett-Dock Co., Boston, Mass. 
Grinders, Disc 
| Gorton Mach. Co., Geo., Racine, 


Wis. 


Ransom Mfg. co., Oshkosh, Wis. 


| Universal Mach. Co., Provi., R. I 
Grinders, Drill 
Gorton Mach. Co., Geo., Racine, 


Is 
Heald & Son, L. S., 
Washburn Shops, 
| Mass. 
| Wilmarth 
| Rapids, 


Sarre, Mass. 
Worcester, 

& Morman Co., 

Mich 

| Grinders, Tool 


| 


Grand 


| Anderson Tool Co., Anderson, Ind. 
|} Barnes Co., B. F., Rockford, Ill. 
| Barnes Co., W. F. & John, Rock 
| ford, Il! 
| Diamond Mach. Co., Prov., R. I. 
| Gisholt Mach. Co., Madison, Wis. 
Landis ‘Tool Co., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., De 
troit, Mich. 
Northampton Emery Wheel Co., 
| Leeds, Mass 
| Ransom Mfg. Co., Oshkosh, Wis. 


Safety HKmery Wheel 
field, O. 
Universal 


Co., Spring 


Mach. Co., Providence, 
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| Whitney Mfg. Co., Hartford, Ct. 


| Grinding Machines 


| Anderson Tool Co., Anderson, Ind. 
| Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Builders’ Iron Foundry, Provi 


dence, R. I. 
| Diamond Mach. Co., Prov., R. I 


Goodell Pratt Co., Greenfield, 
Mass. 
| Gorton Mach. Co., Geo., Racine, 


Vis. 


| Hill, Clarke & Co., Boston, Mass. 


Landis Tool Co., Waynesboro, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring 
field, Mass 


Universal 
Washburn 


ass 


Mach. Co., 
Shops, 


Provi., R. 1. 
Worcester, 


Spring 
field, O 
& Morman Co., Grand 
Rapids, Mich. 


Grinding Wheels 


Abrasive Material Co., Phila., Pa 

Builders’ Iron Foundry, Provi 
dence, R. | 

Carborundum Co., Niagara Falls, 
N 


Diamond Mach. Co., Provi., R. I 


Hampden Cor. Wheel Co., Bright 
wood, Mass 
Northampton Emery Wheel Co., 


Leeds, Mass. 
Norton Emery Wheel Co., 

ter, Mass. 
Safety Emery 

field, O. 
Gun Barrel Machinery 
Bement, Miles & Co., 
Diamond Mach. Co., Provi., R. I. 
Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
f . Worcester, Mass. 


we yreces 


Wheel Co., Spring 


New York. 


| Hack Saw Blades and Frames 


Goodell-Pratt Greenfield, 
Mass. 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 


February 27, 
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Hack Saws, Power 


Hoefer Mfg. Co., Freeport, Il. 


Millers Falls Co., New York. 
Hammers, Drop 
Bement, Miles & Co., New York. 


Billings & Spencer Co., Hartford 
Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Hammers, Pneumatic 
Chicago Pneumatic Tool Co., 
eago, Ill. 
Cleveland Pneumatic 
Cleveland, O. 
Dallett & Co., Thos. H., Phila., Pa 
Philadelphia Pneumatic Tool Co 
Philadelphia, Pa. 


Chi 


Tool Co., 


Hammers, Steam 
Bement, Miles & Co., New York 
sSethlehem Fdry. & Mach. Co., So 


sSethlehem, la. 
Chambersburg Engr. Co., Cham 
bersburg, Pa 


Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 


Handles, Machine Tool 

Schacht Mfg. Co., Cincinnati, O. 
Heating Machines, Automatic 

Am Furnace Co., New York 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Gas 


Hoists, Electric 


Cc & C Electric Co., New York. 

Hunt Co., C. W., West New 
Brighton, N. Y. 

Northern Engineering Works, De 
troit, Mich. 

Pawling & slarnischfeger, Mil 
waukee, Wis 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

Yale & Towne Mfg. Co., New York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 


eago, Ill 
Cleveland Pneumatic 
Cleveland, O 


Tool Co., 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York. 

Whiting Fdry. Equipment Co., 


Ill] 
Hoisting and Conveying Machinery 


Harvey, 


Brown Hoisting Mchry. Co., New 
York 
Caldwell & Son Co., H. W., Chi 


cago, l 


Hunt Co., C. W., West New Brigh 
ton, N. ¥ 

Link Belt Ixngineering Co., Phila 
delphia, Pa 

Niles-Bement-Pond Co., New York. 

indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 


Hunt Co., Robt. W., Chicago, Il. 
Instruction Schools 


See Schools, Correspondence. 


Instruments, Drawing 

Alteneder & Son, Theo., Phila., Pa. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & Ins. 
Co., Hartford, Conn. 


Jacks, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
tethlehem, Po 

Watson-Stillman Co., New York. 

Joints, Universal 

Baush Machine Tool Co., Spring- 
field, Mass. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchy. Co., Chatta 
nooga, Tenn 

Davis Mach. Co., W. P., Roches 
ae, 2. s. 

Mitts & Merrill, Saginaw, Mich 


Keys, Machine 


Whitney Mfg. Co., Hartford, Ct. 








February 27, 1902 
Lamps, Arc 
General Electric Co., N. Y. City 
Gen. Incan. Are Light Co., N. Y 


City 


Western Electric Co., Chicago, Il. 
Westinghouse Elec. & Mfg Co., 
Pittsburgh, Pa 


Lathes, Automatic Screw-Threading 


Automatic Machine ¢ Bridge 
port, Conn 


Lathes, Bench 


Faneuil Watch Tool Co., Boston, 
Mass , : 

Waltham Watch Tool Co., Spring 
field, Mass 

Lathe Dogs 

Armstrong. Bros. Tool Co., Chi 
cago, I! 

Le Count, Wm. G., So Norw K 
Conn 

Pratt & Whitney Co., Harttord 
Conn 

Lathe Feed 

Nat'l Mach. Tool Co., Cincin., O 

Lathes 

American Tool Wks. Co., Cin., O 

Automatic Mach. Co., Bridgeport 
Conn 

Automatic Mach. Co., Greentield 
Mass. 


Mach | Co., 


Chard 
0 


Barker «& 
Cincinnati 


Barnes Co., B. F., Rockford, Ill 


Barnes Co., W. F. & John, Rock 
ford, Il 

Bement. Miles & Co., New York 

Blaisdell « LO., Pes Worceste! 


Mass. 


Bradford Mach. Tool Co., Cin., O 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Davis Mach. Co., W. P., Roches 
ter, N. ¥ 

Diamond Mac.ine Co., Prov., R. I 


Fairbanks Mach. Too! Co., Spring 
field, O 
Fay & Scott, 
. lather & Co., Nashua, N. 

Garvin Mach. Co., New York. 

Grant Tool Co., Franklin, Pa 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa 


Dexter, Me. 


Iiendey Mach. Co., Torrington, Ct 

Hill. Clarke & Co., Boston, Mass 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, © 

McCabe, J. J New York 

New Haven Mfg. Co., New Haven, 
Conn 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York 

Pratt & Whitney Co., Hartford, 
Conn 

Reed Co., F. E., Worcester, Mass. 


Schumacher & Boye, Cincinnati, O 


Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls, N 

Washburn Shops, Worcester, 
ass 

Letters, Pattern 

Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass 

Starrett Co., L. S., Athol, Mass 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa 


Locomotives, Shop 


Hunt Co., C. W., West New Brigh- 
ton, N. ¥ 

Lubricants 

Dixon Crucible Co., Jos., Jersey 
City, N. Jd. 

Lubricators 

towen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Il. 

Lunkenheimer Co., Cincinnati, O 

Machinery Builders, Special 

American Fdry. & Mach. Co., 
Ilanover, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Universal Mach. Co., Providence, 
R 


Watson Mach. Co., Paterson, N. J 
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Machine Screws 
Worcester Mach 
cester, Mass 


Scre Wor 


Machinists’ Small Tools 
Billings & Spencer Co., 
Conn. 


Hartford 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Hiammacher, Schlemmer & C 
New York 

Mass. Tool Co., Greenfield, Mass 

Patterson, Gottfried & ILlunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg 
Mass 

Slocomb & Co., J. T., Provi., R. I 

Standard Tool Co., Cleveland, O 

Starrett Co., L. S., Athol, Mass 

Mandrels, Expanding 

Nicholson & Son, W H., Wilkes 
barre, Da 

Mandrels, Solid 

Morse Twist Drill & Mach. C 
New Bedford, Mass 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City 
N. 2 

Measuring Machines 

Rogers, John M Boat, Gage « 
bril Works, Gloucester City 
nN. J 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Prov 
dent t 

Sawyer Tool Mfg. Co., Fitchburg 
Mass 

Slocomb & Co., J. 1 Providence 
= 2 


Starrett Co., L. S., Atho 

Milling Attachments 

The Adams Co., Dubuque, I 

Cincinnati Milling Mach. Co., ¢ 
cinnati, © 

Kempsmith Mfg. Co., 


in 


Milwaukee 


Milling Machines, Horizontal 


Adams Co., Dubuque, Iowa 
jeaman & Smith Co., Provi., R. | 
Bement, Miles & Co., New York 
Franklin Mach. Wks., Phila., Pa 
Grant Tool Wks., Franklin, Pa 
Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill Mach. Co., Rock 
ford, Ill 
Newton Mach lool Wks., Phila 
delphia, Pa 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, 


Conn 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O 
Aurora Tool Wks., Aurora, Ind 

Rement, Miles & Co., New York 

Brown & Sharpe Mfg. Prov 
dence R 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Mach. Co., New York 

Hlendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee 

Is 

Le Blond Mach. Tool! Co., R. K., 
Cincinnati, O 

Whitney Mfg. Co., Hartford, Ct 


Milling Machines, Universal 


Amer. Tool Wks. Co., Cincin., O 
Aurora Tool Wks., Aurora, Ind 
jement, Miles & Co., New York 
Brown & Sharpe Mfg. Co., Provi 


dence, R 


I 
Cincinnati Milling Mach. Co., Cin 


cinnati, O. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct 
Hill Clarke & Co., Boston, Mass 


Kempsmith Mfg. Co., Milwaukee, 


Vis 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Niles Tool Works Co., New York 

Waltham Watch Too! Co., Spring 
field, Mass. 

Milling Machines, Vertical 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R . 

Garvin Mach. Co., New York 

Ingersoll Mill. Mech. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford 
Conn 
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Milling Machines, Bench 
Tool 


Faneui 
\ 


1 Watch 


iASS 


Walth: 
tield 


im Wat« 
Mass 


h T 


Cc 


I 


co 


Milling Machines, Portable 


Underwood 


delp} 


« 
Pa 


ila, 


I 


Milling Tools, Adiustable 
Westy 


(;,eome 


trie 


Mortising Machines, Chai 


New 


ain 


R 


ritain 
Conn 


Meh 


Molding Machines 


Dubug 


Phe A¢ 
labor 


lams ¢ 


Mig 


Co 


{ 


Phil 


adel!p! 


Webster & Perks Tool ¢ 
eld, O 


Motors, Electric 


Cc & 4 


Electric 


Crocker-Wheeler Co 


(;enera 
Genera 

New 
Jantz ¢ 
Northe 
Wis 
»bbin 
Ohio 
Spragu 
rriumy 
Wester 
Westin 


R 


| leetr 

Incan 
Yor 
La 
lec 


nK 
& ist 
rn 
My 


« 


e Kk 
yh Klee 
n Electr 


vhouse 


Pittsburgh, I 


Nut Tappers 


Nee 


Be 


lt and \ 


etrh 


ic ¢ 
Mi 
ers 


‘'o 
i¢ ( 


> 
a 


ut Mac 


Oil Cups and Covers 


jay St 


Lunke1 
rhe W 
Oils 
Hought 
phia, 


ate 


Inkiey ¢ 


nm 
Pa 


& Co 


Packing, Steam Joint 


Jenkins 


Pans, I 
New B 
ain 


Bros., 


athe 


ritain 
Conn 


Patents 


faldwi 
Was} 
Bevans 


1). ¢ 
Cullen 
I), « 
Frothir 
Patent 
New 


n, 


iington, 


James 


Co W 
W 


ighan 
litle 
York 


Ne 


Mech 


ID 


ish 


W 


Wiss 


« 


Ney 


Stamping 


Davidson 


ngte 


Ms Ean 


\ 


Washingt: 


Ni 


« 


yn 


Wight 


I> 


yn 


Washingtor 


Washingt 


New 


Pattern Shop Machinery 


Ameri 


tapids, 


Rros I" 


baker 


Fay & 


an 
Mich 


Scott, 


Patterns, Wood 


Gobeille 


» Patterr 


1 Co 


Phosphor Bronze 


iosphe 


4 sror 


Philadelphia, 


Ize 


l’a 


oledo, 
Dexter, 


Machine ry 


Guat 


in 


Me 


Y 


tee 
tee 


Pipe Cutting and Threading 


Mac 


hines 


Curtis & Curtis Co., 


Conn 
Merrell 
Saunde 


Well 


Mfg. C 
rs’ Sons 
tros. Co., 


Bridgep: 


»., Toledo, 


Pipe Fitters’ Tools 


Saunders’ Sons, D 


Standard 


Pipe and Fittings 


Crane ¢ 


Planer, 
Armstr 
cago, 
Planers 
Amer 
tartlet 
3elmer 


o., 


Jack 
ong 


Pool Wk 
t, E. E 
ames 


Chics 


igo, 


s. ¢ 


0) 


Yonkers 


Yonket 


Greentield 


8s 


N. ¥ 
Mass 
N.Y 


Cleveland, ¢ 


Boston, 


Tool 


Incin 


Mass 


In 


0) 


) 
Planers trnn 
Bement, Miles & Co., New York 
Betts Mach. ¢ Wilmington, Del 
Cincinnati Planer Co., Cincin., O 
Cleveland Vunch & 8S WKS 
Co Cleveland, © 
Detrick & Harvey Mech. ¢ Balti 
more, Md 
lather Planer Co., Mark, Nashua 
N. 
Garvin Ma ‘ New \ k 
Gray (¢ GG \ (ine na ‘) 
Ilarring Son « ( l vin 
I’) idely . @e 
Ilendey Ma ( l rington, ¢ 
H ( ke & ¢ I nm, Mass 
N os Work ‘ New York 
New I Mrz. ¢ N llaven 
Cans 
New M | Wk Phila 
i L& 
1’ iM i ( N \ k 
Si & ¢ Wi - Ly oa 
\\ Miryg ( W t 
Mins 
\ & Pow: | Co 
\\ Mas 
Planers, Portable 
ik ¢ Hf. F l i 
" 
Planers, Rotary 
aT en M & Co New York 
I ink iM Wks I’ i a 
New I Me! loo Works Phila 
lelphia, Pa 
Pond Mach. ‘I (‘o., New York 
nderw da ¢ HW. BP l’a 
Presses, Hand 
l ws Eng ( ( Chi 
g I 
Presses, Hydraulic 
Bement, Miles & « Ne York 
| ‘ Eng. Co ‘ | Chi 
! 
W Ss man ¢ Ne York 
Presses, Power 
Au i Ma ‘ Br port 
{ mit 
Bethlehem dry. & Me ) So 
Bethlehs la 
Bliss C« | \W Brooklyn, N. ¥ 
Mossberg & Grany ‘ M ( 
1’: lence, R. I 
Proftilers 
Ga M ( New Y¥ 
Pulleys 
\ in | y Co., Phila l’a 
I & Son ¢ it Balti 
M 
Reeve l’ ( ( Ind 
Pulleys, Friction Cone 
vans | hn Cone Co., Boston 
\l S 
Pulleys, Speed Changing 
Speed Changing Pulley ¢ In 
dlanap Ind 


Pulley Turning and Boring Machines 


Harrington, Son & C« Edwin 
Philadelphia, Pa 

New Have Mrz. ¢ New Haven 
‘ , 

Niles J Works (¢ N York 

Pumps, Hydraulic 

Kimes Ir ( Chas | Chicago 
I 

Watson St n ¢ New York 

Punches, Power 

Liiiss ¢ E. W Brooklyn, N. Y 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich 

Cleveland Punch & Shear Wks 
Cleveland, O 

llilles & Jones Co., Wilmington 
Del 

Long & A itier Co Ilamilton 
>) ) 

Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. ¢ So 
Bethlehem, Pa 

Wat n-Stillman Co New York 

Racks, Cut 

Van Dorn & Dutton Co., ¢ ve., O 

Racks, Tool 

New Britain Mach. ¢ New Bri 
iin, conn 
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Rack Cutting Machines 


Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gould & Eberhardt, Newark, N. J. 
Le Blond Mach. Tool Co., R. K., 

Cincinnati, O. 
Reed Co., F. E., Worcester, Mass. 
Reamers 
Cleveland ‘iwist Drill Co., Cleve 


land, ©. 


MeCrosky & Huber, Cincinnati, O. 


Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage « 


Drill Wks.. Gloucester City, 
N. J 

Cleveland, O. 
Mass. 


Standard Tool Co., 
Wells Bros. co., Greenfield, 


Reaming Stands 


lather Planer Co., Mark, Nashua, 


N.H 
Recorders, Speed 
Starrett Co., L. S., Athol, Mass 
Rheostats 
General Incan Are Light Co., 
New York 


Riveters, Hydraulic 


tement, Miles & Co., New York 

Watson- Stillman Co., New York 

Riveters, Pneumatic 

Iement, Miles & Co., New York 

Cleveland Penumatic Tool Co., 
Cleveland, O 

Riveting Machines 

Bement, Miles & Co., New York 


tethlehem Foundry & Mach. Co., 
So. Bethlehem, Da. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 


Long & Allstatter Co., Hamilton, 


Ohio. 


Roller and Ball Bearings 


tall Bearing Co., Boston, Mass 
Mossberg & Granville Mfg. Co., 


Providence, R. I. 
Roller Bearing & 
Keene, N. Il 


Equip. Co., 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks.'Co., 
Cleveland, ©). 

Diamond Drill & Mech. Co., 


boro, ms 


Birds 

Pa. 

Massberg & Granville 
Providence, R 

Pratt & Whitney Co., 
Conn . 


Mtg. Co., 


Hartford, 


Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Lunkenheimer Co., 


Sawing Machines, Metal 

Cleveland Punch & Shear 
Co., Cleveland, ©. 

Newton Mach. Tool 
delphia, Pa. 

Pratt & Whitney Co., 
Conn. 


Cincinnati, O. 


Works 


Works, Phila 


Hartford, 


Schools, Correspondence 

Amer. School of Correspondence, 
toston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 
Ohio State University, Columbus, 
Ohio. 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Machine 
Cleveland, Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., 

l 


dence, R. 


Provi- 


Screw Co., 


Provi 


Cleveland Mch. Screw Co., Cleve 
land, ©. 
Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring 
field, Vt. 

Pearson Mach. Co., Chicago, IIL. 

Potter & Johnson Co., Pawtucket, 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


AMERICAN 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, 


Screw Plates 
Carpenter Tap «& 
Pawtucket, R. 1. 
Card Mfg. €o., 8. W., 
Mass. = 
Hlart Mfg. Co., 
Morse Twist 
New Bedford, 
Wells Bros. Co., 
Wiley & Russell 
field, Mass. 


Cleveland, ©. 
rill & 
Mass. 
Greentield, Mass 
Mfg. Co., Green 


Second Hand Machinery 


Bowler & Co., Geo. HL. Cleveland, 
Ohio. 

Davis Iron \Works, FF. M., Denver, 
Colo 

Dawson, John IL., Chicago, Il. 

Fairbanks Co., Philadelphia, Va. 

Garvin Mech. Co., New York 

Hill, Clarke & Co., Boston, Mass 


Marshall & 
Chicago, 


MeCabe, J. J... New York 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Ilartford, 
Conn 

Prentiss Tool & Supply Co., New 
York. 

lroomey, Frank, Pa 


Philadelphia, 
Wormer Machy. ('o.. © 


Mich 


Separators, Magnetic 


Sawyer, Ezra, Worcester, Mass 
Shapers 
Amer. Tool Wks. Co., Cincin., O 


Miles & Co., New York. 
Shaper Co., Cincin., O 


Bement, 
Cincinnati 
lather Planer Co., 
NM. Fi. 
Garvin Mach. Co., New York. 
Hlendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Nenia, Ohio. 
New Haven Mfg. Co., New 
Conn. 
Niles Tool New York 


Works Co., 


Potter & Johnston Co., Pawtucket, 
> 


B.. i. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., John, Cincinnait, © 


Shears, Power 


Bethlehem Fdry. & Mech. Co., So 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, a. Re 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 


Clevelana, O. 
Hilles & Jones Co., 
Del. 
Long & Allstatter Co., 
Ohio. 


Wilmington, 


Shears, Rotary 
Bethlehem 


So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Shelving, Shop 

New Britain Mach. Co., New Brit 
ain, Conn. 

Slide Rests 

tartlett Co., E. E., Boston, Mass. 

Reed Co., F. E., Worcester, Mass. 

Springs 


Cleveland Wire Spring Co., Cleve 
land, O 


Slotters 
Baker Bros., 
Bement, Miles & 


Toledo, Ohio. 


Co., New York. 


Betts Mach. Co., Wilmington, Del. 


Franklin Mach. 
Garvin Mach. Co., 


Wks.., 
New 


Phila., 
York. 


Pa. 


New Haven sig. Co., New Haven, 


Conn. 

Newton Mach. Tool Wks., Phila 
delIphia, Ta. 

Niles Tool Works Co... New York. 


Sprocket Chains 


See Driving Chains. 


Stamps, Letters and Figures 


Schwerdtle Stamp Co., Bridgeport, 


Stampings, Sheet Steel 
Automobile & Cycle 
Cleveland, O. 


Parts Co., 


Conn. 


Die Co., 2d. EM. 


Manstield, 


Mach. Co., 


Iluschart Mehy. Co., 
] 


. C. Detroit, 


Mark, Nashua, 


Ilaven, 


Hamilton, 


Foundry & Mach. Co., 
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Steel, Machinery 
Ward & Son, Edgar T., 
Mass. 


tjoston, 


Steel, Sheet 


Automobile & C 
Cleveland, O 

Ward & Son, 
Mass 


yele Parts Co., 


kdgar ‘T., Boston, 
Straightener, Hydraulic 


tement, Miles & Co., New 
Watson-Stillman Co., N. ¥ 


York. 
City. 
Swaging Machines 


Iixcelsior Needle Co., Torrington, 


Conn 
Switchboards 
« & C Electric Co., New York. 


Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 


Baker Bros., Toledo, 0. 


he Beaman & Smith Co., Provi 
dence, R 
Bickford Drill & Tool Co., Cin., ©. 


Cincinnati Mach. Tool Co., Cin 
cinnati, © 

Errington, F. A., N. Y. City. 

Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., Westville, Ct 


Gould & Eberhardt, Newark, N. J 


Pratt & Whitney Co., Hartford, 
Conn 
Seneca Falls Mfg. Co., Seneca 


Falls, N 
Webster & 
field, © 


Perks Tool Co., Spring 
Taps, Collapsing 


Geometric Drill Co., Westville, Ct 


Taps and Dies 


Besly & Co., Chas. H., Chicago, III. 


Card Mfg. Co., S. W., Manstield, 
Mass 
Carpenter Tap & Die Co., J. M.., 


Pawtucket, R. I. 
Cincinnati Screw & Tap Co., 

cinnati, O. 
Crane Co., Chicago, Ill. 


Cin 


Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass 


Threading Dies, Opening 


Errington, I. A., New York. 

Geometric Drill Co., Westville, Ct. 

Jones & Lamson Mech. Co., Spring 
field, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Thread Cutting Tools 

Hart Mfg. Co., The, Cleveland, O 
Pratt & Whitney Co., Hartford, Ct. 
Rivett-Dock Co., Boston, Mass. 


Tool Holders 


Armstrong 
cago, Tl 
MecCrosky & Huber, Cincinnati, O. 


Tool Co., Chi 


ros. 


Tools 


Nec Machinists’ Small Tools. 


Transmission Machinery 
Allston Foundry Co., Boston, Mass. 


American Pulley Co., Vhila., Pa. 

Caldwell & won Co., H. W., Chi 
cago, Ill. 

Link-Belt wngineering Co., Phila 


delphia, Pa. 
Patterson, Gottfried & 

Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Hlunter, 


Trolleys and Tramways 


Brown Hoisting Machy. Co., 
City. 

Harrington, Son & Co., 
Philadelphia, Pa. 


N. Y¥. 


Edwin, 


Hunt Co., C. W., West New Brigh 
ton, N. Y. 
Link Belt Engineering Co., Phila 


delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Whiting Fdry. Equip. Co., Harvey, 
Ill 


Yale & Towne Mfg. Co., New York. 


| Long «& 


February 27, 1902. 


Trimmers, Wood 


Amer. Mehry. Co., Grand Rapids, 
Mich. 
Leland & Faulconer Mfg. Co., De 
troit, Mich. 
Washburn Shops, Worcestet 
ass. 


Turret Machines 


Automatic Mach. Co., Greenfield, 


Mass 


Barker & Chard M. T. Co., Cin., O 

Bradford Mach. Tool Co., Cinein 
nati, O. 

Brown Provi 


«& Sharpe Mfg. Co 
dence, R. I 
Bullard Mach 

port, Conn 
Cleveland Mach 

land, © 
Mueller & Co., Cinein., U 
& Co., Nashua, N. H 


Tool Co., Bridge 
Screw Co... Cleve 


Dresses, 


Flathe 


Garvin Mach. Co., New York 

Gisholt Mech. Co... Madison, Wis 

Grant Tool Co., Franklin, Pa 

Hill, Clarke & Co., tjoston, Mass 

Jones & Lamson Mech. Co., Spring 
field, Vt 

Le Blond Mach. ‘Tool Co., R. Ix 
Cincinnati, © 

Lodge & Shipley Mach. Tool Co 
Cincinnati, O 

Niles Tool Works Co., New York 

Pearson Mach. Co., Chicoga, Ill 


Potter & Johnston Co., Pawtucket 
m3 

Warner & Swasey Co., 
Ohio 


Windsor 


Cleveland, 
Mach. Co., Windsor, Vt 


Turrets, Carriage 


Fay & Scott, exter, Me 

Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, © 

Ktna Mfg. (‘o.. New York 

Morse Twist Drill & M. Co., New 
Redford, Mass 


Standard Tool Co., Cleveland, O 


Unions, Brass 


Nolte Brass Co., Springfield, O 
Valves 
Nec Steam Fittings. 


Vises, Metal Workers’ 

Hollands Mfg. Co., Erie, Pa. 
Merrill Bros., Brooklyn, N. Y 
Parker Co., « was., Meriden, Conn 
Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 
Curtis & Curtis Co., 
Conn. 


Bridgeport, 


Saunders’ Sons, |)., Yonkers, N. ¥ 
Walworth Mfg. Co., Boston, Mass 


Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O 

Hlendey Mach. Co., Torrington, Ct 

Pratt & Whitney Co., Hartford, 
Conn. 


Vises, Wood Workers’ 


Wyman &« 
Mass. 


wordon, Worcester, 


Welding Machines 
Allstatter Co., Hamilton, 


Ohio. 


Wire-Forming Machinery 
Automatle Mach. Bridgeport, 
Conn 


Co., 


Wrenches, Drop Forged 

Billings & Spencer Co., 
Conn. 

Williams & Co., J. HL, 
mm Be 


Ilartford 


Brooklyn, 


| Worm Hobbing Machines 


Tool Wks., 
Whitney 


Franklin, Pa. 
Co., Hartford, 


Grant 
Pratt « 
Conn. 


Worm Gearing 

Albro-Clem Elevator Co., 
phia, Pa. 

Fawceus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa. 


Philadel 


Van Dorn & Dutton Co., Cleve 
land, O. 

Worm Milling Machines 

Cleveland Mach. Screw Co., Cleve 


land, O. 
Pratt & Whitney Co., 
Conn. 


Hartford, 








